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DEMONSTRATING EFFEC 


The slamming of a door, particularly 
a truck door, puts a terrific strain on 
the materials which must stand the 
impact of this sharp contact. The con- 
tact wedges and take-up units illus- 
trated are especially designed for this 
purpose and serve as an excellent 
example of the effectiveness of a 


metal-plastic composite. 


Why Plastics? 

Both the sliding wedges and the con- 
tact members were originally made 
from either die-cast metal or graphite- 
impregnated bronze. There are, 
however, a number of very definite 
advantages gained by molding the 
pieces of plastic. For one thing, the 
danger of corrosion is completely 
eliminated. Furthermore, wear is 
reduced considerably, for neither the 
metal nor the plastic tends to wear the 
other. Then there is the added feature 
that no finishing operations are neces- 
sary with the plastic pieces other than 
the removal of a slight flash or fin. 


Why Phenolic Plastics? 


Because of the wide range of desirable 
properties which are inherent charac- 
teristics of all phenolic plastics, one 
from this group was selected to do the 
job required of these take-up units. 
Impact strength, for example, was a 
prime requisite because both the slid- 
ing wedges and the contact memt ers 
are subjected to terrific strain when 
the door is slammed. Then there is the 
lubrication problem. This is automatic- 
ally taken care of by the inclusion of 
graphite as a filler material in the 
phenolic used. This provides self- 
lubrication. Noise is also reduced, for 
one of the unusual properties of phen- 
olic plastics is non-reverberation. 


Why Durez Phenolic Plastics? 


As specialists in the development and 
production of phenolic plastics for the 
past quarter century, Durez laboratory 
technicians have gained the rich back- 
ground necessary for maintaining the 
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leadership of the more than 300 multi- 
propertied Durez phenolic molding 
compounds available today. Manufac- 
turers in every field of industry are 
making it their practice to look to 
Durez phenolics for the plastics that 
fit their jobs. 


Valuable Assistance Available 
Our technicians can give you a number 
of examples of effective metal-plastic 
composites ... examples which deci 
sively prove that these two basic 
materials can be combined to make a 
better product ... combined to do a 
job more efficiently than could either 
of the materials used alone. 

The competent advice of experienced 
Durez service engineers and a wealth 
of proved product development data 
are available at all times to you and 
your custom molder. Durez Plastics & 
Chemicals, Inc., 52 Walck Road, North 
Tonawanda, N. Y. Expert Agents: Omni 
Products Corporation, 40 East 34th Street 


New York 16, N y 
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RESINS 








Catalin’s brilliant rich colers and 
physical properties commend the 
gem of plastics for use in toys — 
especially crib toys. Catalin is 
THE PERFECT CHOICE strong, and as pictured herewith 
and produced by Tykie Toy Ce., 
readily fabricable into the various 

IN TOYS FOR TOTS sizes and shapes required for assem- f 
bly or stringing. Cotalin’s colors 
won't chip or peel—for Catalin is all color—clear through. 
its high polish never dulls, the surface is smooth; easily 
wiped clean. If by chance, and the chances are good, that 
Catalin comes in contact with baby’s mouth, mother need 
hold no fears because Catalin is odorless, tasteless, harmless. 
Should you happen to be entertaining new ideas for toys— 
or anything plastic—we, at Catalin, would like to assist your 

thinking and planning. Inquiries invited! 


CATALIN CORPORATION - ONE PARK AVE., NEW YORK 16 
CAST RESINS > MOLDING COMPOUNDS + LIQUID RESINS 
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Geon... 


for converting a 


convertible’s upholstery 








A few applications of 
GEON suggested by car upholstery 


Textile coatings for rainwear, awnings, indus- 
| trial clothing. Calendered embossed sheet for 
luggage, briefcases, furniture. Calendered or 
molded sheet for flooring, shoe soles, shower 
mats. Paper coatings or film for packaging 
and wall coverings. 











Modern, weather-resistant seating suggests uses for 
GEON raw materials in every industry 


Convertibles of the future—as well as standard passenger 
models, planes, trains, and buses—will feature new rate- 
rials for seating, interior trim, and tops; materials made 
from or treated with GEON polyvinyl resins. Performance- 
proved in conclusive tests, these new materials have many 
definite advantages over anything previously used. And 
the properties that make GEON superior for this pur- 
pose suggest uses in every industry and every home. 

For example, upholstery material prop- 
erly made from GEON will resist the effects 
of weather, aging, sunlight, rain, and flex- 
ing indefinitely. It won’t crack or get gum- 
my even after prolonged exposure. It’s easy 
to clean with soap and water. It resists 
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Duran, manufactured by The Masland Duraleather Co. 





foods and chemicals of all kinds—even strong acids have 
no effect. It's mildew-proof— fungi simply can’t pene- 
trate the surface. It will wear indefinitely — won't even 
show signs of severe usage and scuffing. It can be brightly 
or delicately colored for beautiful appearance. 

These and other properties may be had in any number 
of combinations designed to meet specific service condi- 
tions. And GEON can be processed in many different 
ways— injection or compression molded, calendered or 
cast into sheet or film, calendered or spread into thin or 
heavy coatings for textiles and papers of all kinds. All this 
means that the established and potential 
applications for GEON in every field are liter- 
ally limitless. For more information about 
GEON raw materials please write Dept. 
[-2, B. F. Goodrich Chemical Company, 


Rose Building, Cleveland 15, Ohio. 


B. E. rm ca Oma fay eoumienes 
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IMPROVEMENT 


Why not consult Richardson 
if you are planning new 
products or the redesigning of 
present models? Richardson 
Plasticians can help you 
improve both the appearance 
and performance of your 
products. Write today 





Problem: /mprove and modernize design of radio 


cabinet for greater sales appeal and simplified 
production and assembly. 


Solution: Richardson Plasticians redesigned the 
cabinet, using Molded INSUROK. Many 
new design and structural possibilities are 
available with INSUROK precision plastics. 
Units ordinarily assembled from several parts 
can be molded in one piece when Molded 
INSUROK is used. This makes possible im- 
proved, modern designs, greater sales appeal, 
more efficient production, and fewer assembly 
operations. 


for information. 





Courtesy 
Belmont Radio Corporation, 
Chicago 


. 
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STRAP...WITH A SNAP 


A couple of bumps on a polythene band . . . and a new idea is born 


WHAT'S NEW 


Combs of Du Pont nylon 
have many advantages. They 
are strong, long-lived, and 
can be steam-sterilized. Look 
for the name nylon stamped 
on each comb. Nylon bobby 
comb (above) , barber combs, 
dressing combs are manufac- 
tured by Columbia Protek- 
tosite Co., Carlstadt, N. J. 


h sabdeccnieinanlicapieeaseliiaiitiine 


No seams, no buckles on this watch 
strap! Press the two snaps into place 
... and friction holds it firmly all day 
long. All year long, too. .. for Du Pont 
polythene is flexible, tough, and resist- 
ant to water and perspiration. 

This new and better watch strap, 
made quickly and economically by in- 
jection-molding the plastic . . . is what 
one man saw in polythene. Another 
man saw—and produced —a polythene 
household tumbler. Still another 
wanted a heat-resistant material for 
zippers—found it in Du Pont nylon. 

An idea for a better product is not 
enough. It becomes a product only 
when the man who conceives it finds 
the material with just the combination 
of properties it needs. Du Pont has 
some new plastics since the war began 
... and some of the older ones can do 


new things. Have you the complete 
list? E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Dept., Arlington, N. J 
“Pla-Sefe" watch straps of Du Pont polythen 


are made in several attractive colors. Made by 
Pla-Safe Plastics Corp., Buffalo, N. Y. 
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OUR ‘PART 


in the PROXIMITY FUSE... 


The Reed-Prentice 10D-8 Oz. model Injection Molding 
Machine produced’ an important part in the manufacture 
of this deadly weapon (second only to the atomic bomb). 
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Hundreds of thousands of plastic nose pieces were 
turned out by molders throughout the land on Reed-Prentice 
injection molding machines. 


The result—a devastating weapon that helped win 
the war; but of importance to industry — a wealth of 
experience in the possibilities of precision plastic molding. 


ne eS 


Write for complete information on Reed-Prentice models 
— available in 22, 16, 12, 8, 6 and 4 Oz. sizes—the 
largest selling plastic injection molding machine in the World! 


REED-PRENTICE CORP 





NEW YORK OFFICE: 
75 West St., New York 6, N. Y. 
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* Official U. S. Navy Photo 


of proximity fuse assembly, 
showing our “part” in the 
manufacture of this intricate 
and effective weapon. 


CLEVELAND OFFICE: 
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1213 W. 3rd St., Clevelond 13, Ohio 
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VIMLITE is a wire-reinforced glazing 
plastic—tough, flexible and translucent. 
It allows maximum privacy without 
blocking light sources. Easy to install, 
it can be used in complete floor-to-ceil- 
ing wall sections or in standard parti- 
tion openings. Vimlite is approximaiely 
the weight of fly screen, and requires 
only the lightest type of framing. 
Produced in rolls (25, 50 and 100 feet 
long), Vimlite can be cut to size with 
shears or snips and tacked in place 
under molding strips. It is dimension- 
ally stable, and when installed it won't 
sag or pull its frame out of shape. 
Vimlite is an excellent insulator. It 
is ideal material for enclosing special 
air-conditioned areas, and maintaining 
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ir office, factory, stockroom, partitions 


This highly practical, low cost method for partitioning 
industrial space offers these advantages : 


SHATTERPROOF SAFETY ... PRIVACY... LIGHT ...INSULATION ... ECONOMY 


temperature differentials between of- 
fice and factory. In these cases, false 
ceilings of Vimlite can be installed 
without interfering with light sources. 


Vimlite is now available at building 
supply and hardware stores. Write for 
folder containing sample of this very 
useful industrial material. Celanese 
Plastics Corporation, a division of 
Celanese Corporation of America, 180 
Madison Avenue, New York 16, N. Y. 


VIMLITE 








Use Vimlite for shatterproof skylights, 
spraying rooms, safety guards for ma- 
chinery, draft screens, portable build 
ings, rooffop sun rooms where em- 
ployees can get the benefits of sun 
shine including ultra-violet rays. 


GARDENERS 


Vimlite Plastic Glazing is hailproof 
and non-shattering. Use it on cold 
frames and starting beds. Protects 
seedlings against sudden cold snaps 
+e, Pransmits ultra-violet light. 
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NO GRAY HAIR 


for you 

if we do your worrying! 
Why not let us 

sit up nights 

figuring out ways and means? 
Why not let us 

solve your plastics problem? 
Our research engineers... 
our development 

and die depts... 

modern equipment 


are all at your service. 


Swe Ask us about molding 


compression or injection, 


large or small pieces! 



























INJECTION MOLDING 
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TAKES A STEP FORWARD 


The new Lester is designed to make injection molding a faster, 
simpler, more economical process, Whether you are a commercial 
molder or a manufacturer operating your own molding department, 
you will profit from the new and exclusive features which have 
been engineered into this superb machine. Leading molders of the 
United States have been testing these new Lester designs for months, 
and have pronounced them distinctly superior to those of previously 
built equipment. Why not get full information on the new Lester 


so that you, too, may know its advantages? 





Distributed by LESTER-PHOENIX, INC. 


2711 CHURCH AVE., CLEVELAND 13, OHIO 
FEBRUARY + 1946 i 
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Above map does not attempt to show all 
products available in the various states 


Z.. more than 75 years, Union Pacific has personnel to meet all the requirements 

served thirteen western states . . . been a partner of shippers in those regions. 

in their development. ; ; 
These thirteen western states served by the rail- 

This vast territory might well be called both the road are ripe for postwar expansion. They have 

treasure-chest and bread-basket of the nation. In the materials, facilities and space. 

Geeten to is qremt: wen of industrial raw Union Pacific will continue to play its part in 


materials, a boundless supply of foodstuffs is pro- he f : 
vided by its farms, ranches, orchards and fisheries. the ‘Suture progress of this western territory by 
F ; providing unexcelled freight and passenger trans- 


For example, in Nebraska, Kansas, the portation over its Strategic Middle Route. 


Pacific Northwest, and in practically 


all other regions in Union Pacific terri- h—- v. 
tory, there is a large supply of raw ¢ “4 
materials used by the plastics industry. uf MW yy, 0H ({ 


Union Pacific has the equipment and 





% Union Pacific will, upon request, 
furnish information about avail- 
able industrial and mercantile 
sites in the territory it serves. 
Address Union Pacific Railroad, 
Omaha, Nebraska. 
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One of the most modern plants 
in the industry, with greatly ex- 
panded facilities for doing your 
plastic molding jobs exactly right. 


From engineering to mold mak- 
ing, to production and finishing, 
Amos facilities are modern and 
complete. 


Long-experienced men plan your 
job right. Molds and fixtures are 
built right in the Amos tool room. 
Amos does complete assembly 
if job requires. 

Send us your drawings or write us 
what you have in mind to be 
molded in plastics. 


AMOS MOLDED PLASTICS 


Division of Amos- Thompson Corporation 
EDINBURG, INDIANA 
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BIRDSBORO presses for compression molding, transfer mold- 

ing, sheet curing or laminating offer a range of engineering 
designs to meet many plastic press requirements. They can be furnished with either 
straight manual, automatic single cycle or automatic continuous controls, designed 
to meet all phases of the required molding cycle. Compression presses can be fur- 
nished from standardized designs in sizes from 25 tons to 300 tons and basic designs 
are available for larger sizes. 


Sheet curing or laminating presses can be furnished from available designs in sizes 
from 140 tons to 5000 tons and larger if required. 


In answer to your plastic press problems specify BIRDSBORO presses. 


BIRDSBORO STEEL FOUNDRY & MACHINE CO., BIRDSBORO, PA. 








HYDRAULIC PLASTIC PRESSES 





HIS eye-appealing stove dial 

illustrated above is a small item. 
There’s no doubt about that. Its im- 
portance to the assembled unit, how- 
ever, is far from being small. It has 
a vital job to perform and it must 
»erform it well or the consumer will 
* dissatisfied with the entire stove. 
Furthermore, its design must be 
attractive...must blend with the 
modern style of the complete unit. 
Notice the inclusion of a metal piece 
— making it even more attractive. 


Norton’s design-engineers are used 
to handling “small” jobs such as this 
stove dial. They realize the impor- 
tance of attaining perfection from 
both the design and bonctional stand- 


point. They rely on their broad ex- 
perience of the past to achieve this 
end on every job—large or small — 
which comes their way. 


Combine this = policy with 


the extensive facilities for compres- 
sion and injection molding which 
are available at Norton and you can 
readily understand why progressive 
manufacturers in every field of in- 


dustry look to Norton Laboratories 
for their custom molding. 


Unfortunately, the current shortage 
of plastic materials limits our oper- 
ations considerably. However, the 
future looks bright and now is the 
time to plan for it. Norton Labora- 
tories, Inc.., Lockport, N. Y. Sales 
Offices: 347 Fifth Ave. New York 
City —9 South Clinton St., Chicago. 
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Graduales of 


PLASTICS INDUSTRIES TECHNICAL INSTITUTE 


have received instruction in the following subjects: 


@ Introduction to Plastics: Classifications, 
sources and types. 

®@ How Plastics are converted into useful prod- 
ucts; equipment required. 

@ Phenolic Plastics: Formation, sources of raw 
materials, use of fillers, dyes, lubricants, plas- 
ticizers, etc. 

@ Phenolic Plastics: Classification of fillers, 
wood-flour filled compounds; impact resisting 
and mineral filled phenolic compounds; special 
grades of phenolic compositions. 

@ Laminated phenolic plastics, their manufac- 
ture; reinforcing materials, such as glass, wool 
rayon, and perforated metals. 

@ Urea resins, characteristics, formation, effect 
of filler, their pastel, translucent and electrical 
characteristics, moisture influences, chemical 
properties, surface coatings, etc. 

® Cellulose Plastics: Cellulose nitrate and ace- 
tate; how made and used, forms available, with 
comparison of cellulose acetate and nitrate with 
practical applications. 

@ Cellulose Plastics: Cellulose acetate butyrate 
and properties, use for upholstering materials 
and continuous filaments; rayon. 

@ Plastics from acrylic resins, available forms, 
applications, peculiar transparent qualities, use 


in aircraft, safety glass, dentures, decorative 
items, etc. 

@ Polyvinyl Resins, their characteristics, rub- 
her-like properties, molding, extruding and 
coating potentials. 

@ Polyvinyl chloride-acetate, its applications. 
® Miscellaneous resins. Polyamides, their 
preparation and properties, etc. 

@ Synthetic rubbers and rubber-like materials, 
including types, sources and applications. 

@ Electronic preheating methods. 

@ Machining of plastics, which plastics are 
machinable and why machining plastics differs 
from machining metals. 

® Drilling, milling and lathe operations, gear 
cutting, use of small hand tools. 

@ Finishing operations on plastics, including 
sanding, buffing, dyeing, color blending, etc. 

® Forming and drawing plastics materials, 
how to heat and develop pressure, bending and 
shaping over other materials, etc. 

@ Casting plastics; which plastics are cast; 
molds for plastics. 

®@ Slush molding and its various applications. 


@ Low pressure laminating methods, various 
impregnating agents, etc. 


All training at Plastics Institute is practical, comprehensive, using industry type 
equipment in laboratories and shops. The newest methods are taught as soon as their 


application becomes practicable. 


WE SUBMIT FOR YOUR CONSIDERATION, GRADUATES, many with actual in- 
dustry experience, in all sections of the country. Write to the Plastics Institute office 
nearest you stating your requirements. We will endeavor to recommend the person 


best suited to meet your needs. 


Mees 





INDUSTRIES TECHNICAL INSTITUTE 


For information write DEPT. MP6-2 


NEW YORK 17, 122 E 42nd St. * CHICAGO 1, 221 N. LaSalle St. * LOS ANGELES 6, 1601 S. Western Ave. 


Member: Society of the Plastics Industry 
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HEYDEN 


































Formaldehyde Solution Heyden, 37% by weight, 


Available in these conven- conforms with U. S. P. requirements. For more than 
ient quantities: Tank Cars, thirty years Formaldehyde Solution Heyden has been 
Tank Trucks,* Drums, Bar- a standard of dependability. Rigid laboratory control 
rels, Kegs, Carboys and in the manufacture of Formaldehyde Solution Heyden 
Bottles. assures the uniformity necessary for consistent yields 


and the high quality of your finished products. 
“ New York Metropolitan 
District only. Write for data sheets on the use and han- 


dling of Formaldehyde Solution Heyden. 


HEYDEN Chemical Corporation 


393 SEVENTH AVENUE, NEW YORK 1, 

Chicago Sales Office: 180 N. Wacker Drive, Chicago 6, Ili. 
8 idehyde * 8 tes * 8 ic Acid + Benzyl Chioride * Bromides + Chlorinated A tics * Medi ice tes * Formotes * Formoldehyde * Formic Acid 
Glycerophosphates * Medicinal Guaiecols > H thylenetetromine * Poratormeldehyde * Parchydrexybenzoates * Penicillin * Pentoerythritol: * Solicyletes 
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We Mold it Right Into Your Plastic Parts 


A lot of plastics’ sales-pulling power 
lies in its appeal to band and eye. Im- 
prove the finish and you step up these 
appeals. 

That’s just what molding with 
Heatronics (radiofrequency pre-heat- 
ing) does—improves the finish of al- 
most any plastic part. It enhances 
appearance, brings out natural high- 
lights of styling, improves develop- 
ment of gloss, and cuts down rejects 
caused by blistering. It gets these 
results to such an extent that, while 
there are no qualitative tests applica- 
ble, your own hands and eyes tell you 
“They're there”! 





¥. 


Heatronics are responsible for many 
other improvements, too—things like 
more uniform density, less internal 
stress, better control of inserts, And 
others. Enough to merit consideration 
for almost any job today, 





Plastic Pre-form in Heatronics Applicator for 
Radiofrequency Pre-heating. 
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At Kurz-Kasch, our extremely exten- 
sive molding and heatronic equip- 
ment are both at your service. Better 
yet, so is our experience with each. In 
molding, that experience goes back to 
the birth of the industry—in heatron- 
ics, to the first use of it in plastics. 
It’s valuable. 

May we show you? Just ask for a 
Kurz-Kasch engineer. 


Kurz-Kasch 


For Over 28 Years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1415 South Broadway, Dayton 1, Ohio. Branch Soles Offices: New York ® Chicago ® Detroit 
Les Angeles © Dallas © St. Lovis © Toronto, Canada. Export Offices: 89 Broad Street. New York City 
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ADAMSON UNITED 


CALENDERING 
PROCESSES* 
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Adamson United Calenders are expressly designed for 
extremely close tolerance in the production of’ phasic 
film, or for the coating of fabric with rubber or plastic. 
Among their many features are: 


Extra heavy housings and totally enclosed piping with all exposed 
surfaces smooth for easy cleaning. 

Precision roll adjustment mechanism, with slack take-up, arranged 
for use with automatic gauging equipment. 

Adamson bearing design for high temperature operation with 
ample flow of filtered lubricant around the roll journals. Original 
anti-leak design of oil seals retains lubricant in bearings. Condi- 
tioning of lubricant insures uniform oil film thickness. 

Roll diameter and lengths are selected for each particular job. 
Various roll combinations are available. 


Write for complete technical data, or consult our en- 
gineers concerning special rubber or plastics machinery 
or processes. 


ABAMSA&N UNITED abun 
GCOAONMNPAN Y we. 


DISTRICT SALES OFFICES 


C. H. Armstron Manager loomfield Bank & Trust Buildin Bloomfield, N. J. Telephone: Bloomfield 2-4143 
i 4 9g 


C. M. Baldwin, Manager 140 South Clarke Street, Chicago 3. | nois, Telephone: Central 1353 


Subsidiary of UNITED ENGINEERING AND FOUNDRY COMPANY 


nts of PITTSBURGH VANDERGRIFT NEW CASTLE YOUNGSTOWN CANTON 
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The latch string is always out on a 


“Ready Reference For Plastics.” 
You may have a free copy of this 
introduction to plastics merely by 


writing 4 note on your letterhead 





BOONTON MOLDING COMPANY 


f) 


‘>, * 


| She Latch String is out again 


One of the things that we liked least about the war, was the fact 


that it cramped our usual Northern hospitality. 


To begin with, it's been a ‘long time since we have been able to invite 
our customers and friends out to visit our plant. Government restric- 


tions, you understand. 


Now that we are back to peace time production, we would like to 
get on the record again with our open invitation to come out and see 


us some time—any time. 


The four stars on our Army-Navy ‘E" may indicate the volume and 
type of war production we turned out. One of the good results is an 
expanded more efficient plant—e better set-up then the one we had 


when war was declared. 


In addition, we have learned a lot during the war years. We had to 
keep our tolerances close, our rejects at a minimum. Ailll of these 
are on the credit side of the ledger, all are available to present and 
future customers. May we repeat the invitation: Come out and see 


us and we will show you what we are talking about. 




























NEW JERSEY <- Tel. Boonton 8-2020 
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THAT OPENS A WOMAN’S PURSE 





Glance along any cosmetics or jewelry counter 
You'll find that women today are quick to re 
spond to the finer things in plastics. And that 
means not only “‘dress-up’’ items but also articles 
of workaday life, such as household appliances, 
tools, kitchen utensils and an increasing host of 
products to which plastics contribute. 





That's the reason, when the discerning woman 
opens her purse to buy, she’s more and more 
likely to select goods made of Styron,the nation’s 
No. 1 plastic. 


Produced by Dow and improved through con 
tinuing research, Styron conveys new ideas of 
solid value and luxury. Its surface beauty and 
= sparkling colors, its strength, its lightness com 
bine to give new zest to many products. But the 
intelligent woman is woearses A too, in getting 
value for her money. So are the makers of a 
lengthening list of plastic goods. And Dow's 
position as a producer of basic materials enables 
manufacturers to provide an increasing variety 
of better goods at low cost. 


This means a wider use of Dow plastics in new 
and greater ways. Styron and other plastics 
from Dow can be depended upon to bring a full 
measure of beauty and serviceability to home 
appliances, automobiles, even building—to 
countless adjuncts to more pleasant living 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York + Beston « Philadeiphic + Washingt ° Cleveland 4 





Detrot + Chicago «+ St. lowis + Houston + San Francisco 
les Angeles «+ Seattle 





STYRON 


THE NATION’S NO. 1 PLASTIC 


Styron is Dow Polystyrene, a top-rate material for many manu 
facturing purposes. Other Dow plastics: Styraloy for electrical 
insulation; Saran for colorful fabrics that can be cleaned with 
a damp cloth or for corrosion-resistant pipe and tubing; Saran 
Film and Ethocel Sheeting for better packaging; Ethocel for 


durable molded products; and materials for coatings and finishes PLA &, 4h i | Cc by 


Dow Plastics include: Styron, Styraloy, Saran, Saran Film, Ethocel and Ethocel Sheeting 


DOW 
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LEA 


Specialists in Cutting and Buffing Methods 
and Materials 










IN PEACE 


No better examples 
of the results of Lea 
service in connection 
with peace time mer- 
chandise can be found than in this CATALIN 
Bomber Noses made of PLEZIGLAS were Brush Handle and these CRYSTALITE Cosmetic 
much in the public eye. Containers. 


And for plastic war implements with which 


Lea Technicians have lent a helping hand. 





EA Technicians, skilled in the art of finishing surfaces of all kinds, have been very 

helpful to those working with plastics. Today, their service is doubly valuable 

in helping manufacturers to: {1} effectively meet more rigid specifications; {2} do 
the work faster; and {3} do it more economically. 


Write us about your problem of cutting or buffing or any other step 
having to do with the finish of your plastic articles. We have the ex- 
perience and materials with which to help you. 





THE LEA MANUFACTURING CO. 


Burring, Buffing and Polishing... Manufacturers and Specialists in the d. . 
ment of Production Methods and Compositions — Waterbury 86, Conn. 
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CONSUMER ACCEPTANCE 


OF YOUR PLASTIC PRODUCTS WITH THIS 


PHILADELPHIA, PA. + BOSTON, MASS. - WOONSOCKET, &, I. - CHICAGO, ILL + NEW YORK, W. 





MODERN PLASTICS 


Plastic products, more than any others, require 
proof of quality . . . for Plastics are comparatively 
new to the consumer. 

Give your Plastics quality backing that will automatically win consumer accept- 
ance . . . enroll them in the Certified Merchandise Group of the United States 
Testing Company, Inc. 

This is a group of nationally famous products that are tested by us, Certified, 
and then check-tested continuously on a steady program basis. Only products that 
meet .. . and continue to meet... our standards of quality, construction, and serv- 
iceability are Certified. They are awarded the nationally famous Seal of Quality . 
recognized by women’s clubs, consumer groups, and shoppers everywhere . . . for 
use on labels, hang-tags, and in advertising. 

Backed by this story of scientific Testing and Certification . . . and identified by 
the Seal of Quality . . . your Plastic products will carry with them an assurance of 
consumer satisfaction available no other way. 






Write for complete details 


NY, INC. 






Y. 
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of your product 


HEN you engineer your product for produc- 
tion, it will pay you to plan to extrude as 
many of the plastic parts as possible. 

Here’s why: 

Extrusion is a continuous process, making pos- 
sible a high rate of production with maximum 
uniformity and a minimum of machine down- 
time. Operators require no special skill. 


Infinite varieties of shapes may be produced 
. round, angular, solid, tubular, or a combina- 
tion of such shapes. The extrusion may be cut, 
stamped, machined, pressed, punched, or bent, to 





NATIONAL RUBBER 


General Offices: Akron 11, 


~s 
cS) 


SSEXTRUDE 


can mean better, faster, lower-cost production 


; , 
Every part you can 
























produce another vast range of shapes. 


Product design is improved, sales appeal 
heightened. Extrusions for trim or functional 
parts add smartness, style, beauty, and often 
better performance. 


So, don’t overlook this modern, fast-growing 
method of plastics production in the manufac- 
ture of your product. Plan now to use plastics ex- 
trusions wherever practical. How to learn where 
the extrusion principle may be most effectively 
applied? Our new catalog of America’s most 
complete line of plastics extrusion machinery 
will give you a clear picture of the process and 
its possibilities. Write for Catalog M-2 today. 


MACHINERY CO. 


MACHINERY DIVISION 
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Complete facilities from the idea to ysECTION M OLD iy, 
the finished product, suited to your 
needs, whether your product is mI MIN COR 


functional or decorative. 


° 


A 
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”® Plastics DEPARI™ 


For full information, write 


MINNESOTA PLASTICS CORP. 


366 WACOUTA STREET 
ST. PAUL 1, MINNESOTA 





MODERN PLASTICS 


























FFICE EQUIPMENT 


AUTO EQUIPMENT 
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COLORFUL 


¢'NEW SALES APPEAL 


FOR YOUR PRODUCT! 


SHERWIN-WILLIAMS 





Trade Mark Reg. U.S. Pat. Off 


Revolutionary New Three Dimension—Two Color 
Finishes with a Single Spray Operation! 


Give your product a startlingly beautiful 
finish with hammered metallic or diffused 
multi-color effects ... in one spray opera- 
tion! A finish of highest quality in hundreds 
of color combinations to make your prod- 
uct stand out and SELL. 

New in effect, DIMENSO is practical in 
use ...can be applied with standard spray 
equipment and the patented DIMENSO gun. 
Background color and dimensional color are 
sprayed simultaneously through one nozzle 
producing a smooth, uniform finish. 

DIMENSO is a synthetic finish of high- 
est quality—fits every baking schedule— 
bakes to a crack-free finish that resists wear, 
cleans easily. It's economical . . . two colors 
applied in one operation, only one baking. 

Exclusive Registered Dimenso Finishes 

Sherwin-Williams will work with you to 
develop your DIMENSO combination. That 
combination will be registered and be yours 
alone. Call for a demonstration today. 


} R E E , (= a 

€ _ / 
DIMENSOBOOKLET... / jac. / 
A request on your business letter / i | 


te, 
head will bring this interesting / aranse 


booklet describing DIMENSO and /[ e / 
| 


containing actual finish samples 
4 


SHERWIN-WILLIAMS 
”| INDUSTRIAL FINISHES 
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FIRST WITH ENGINEERING because SPEED NUTS 
simplify design and are, or can be produced to 
meet any assembly requirements. 


FIRST WITH MANAGEMENT because SPEED 
NUTS are time-tested, vibration-proof fasteners 
that improve the quality, and prolong the life 
ef the finished product. 


FIRST WITH PURCHASING because SPEED NUTS 
lower inventory costs, reduce stocking prob- 
lems, and are DELIVERED on time. Production 
and service facilities are unlimited. 


FIRST WITH PRODUCTION because SPEED NUTS 
eliminate extra handling of parts, are applied 
faster and easier, and compensate for a wider 
range of tolerances. 


FIRST WITH TIME STUDY AND COST because 
SPEED NUTS slash total net assembly costs to a 
fraction of other assembly methods. 
Investigation will show that SPEED NUTS should 
be YOUR first choice, too. Write today. 


TINNERMAN PRODUCTS, INC. 2048 FULTON ROAD, CLEVELAND 13, CHIO 


ta Conoda: Wellece Barnes Co., Lid, Hamilton, Ontario 


in England: Simmonds Aerocessories, Lid, Londen 
in Avstrolia: Simmonds Aerocessories, Pty. Lid, Melbourne 
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Corrosion resistance, transparency, heat resistance 
and permanence of color, finish and dimensions 
are some of the properties which glass offers in 
unique and useful combinations. Corning can help 
you take advantage of all the inherent valuable 
properties of glass in developing new products and 
in redesigning 


RESEARCH IN GLASS 


Corning has developed more than fifty thousand 
different glass formulae each designed to provide 
a balance of properties which will meet the re- 
quirements of specific applications. These glasses 
possess valuable properties throughout a wide 
range of values and in many combinations. Corn- 
ing can show you the glass best suited for your 
requirements or if necessary develop a special 
formula. 


CORRECT GLASS DESIGN 


The Product Engineering Department at Corning 
has on file detailed drawings of more than forty 
thousand different glass products, each a stepping 
stone to better design practice. This vast knowl- 
edge and experience accumulated over the years 
provide valuable data on which to base new de- 
signs which will incorporate all the advantages of 
glass to the greatest degree. This department will 
be glad to assist you in your design problems. 





TRANSMITTING TUBE—Contains 
different glass parts each with ; 
erties important to its particular func- 
tion, with the emphasis on electrical 
preperties. 


VACUUM TYPE COFFEE MAKER 
BOWLS—High heat resistance, good 
mechanical strength, ottractive 
eppearance, no contamination. 






























* PUMP PARTS—Corrosion resistance, 
heat resistance, con be finished to 
close tolerances. 


MIXING BOWLS—Attractive aeppear- 
ance, easy te clean and keep clean, 
rugged, uniform color and quality. 


PRODUCTION FACILITIES 


The versatile production facilities of Corning, as 
well as the “know-how” and experience of the men 
engaged in manufacturing, assure economical 
production of quality glassware in almost any 
quantity desired. Glass can be pressed, blown or 
drawn either by hand methods for small quanti- 
ties or by high-speed automatic machinery. Pre- 
cision tolerances can be secured by carefully con- 
trolled finishing operations. 

Many manufacturers have found that the use of 
glass in their products has lowered manufacturing 
costs, speeded up production and increased sales. 
Corning will be glad to show you how glass can be 
incorporated in your new products or in the re- 
design of your present products. Your inquiry will 
receive prompt attention. Write to the Industrial 
Sales Department Mp2 


CORNING GLASS WORKS 


CORNING, N. Y. es. 
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sor INDUSTRIAL SALES DEPT., MP2 
Corning Glass Works, Corning, New York 





Please send me a copy of your Bulletin IZ-1— 
“Industrial Glass by Corning.” 






Name Title 







Firm 





Street 
City and State 
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SPECIFICITY, precise adjustment to one specific 


application, is the distinguishing characteristic 


of Interlake Resins. 


HEY are made—not to do sev- 

4 i eral jobs—but to do one job 

well—and to keep on doing it 
uniformly! 

They are called specification 


resins because Interlake, in each 
case, functionally engineers one 
resin to the specific requirements 
and conditions of your applica- 
tion—tests it on your job, in your 







plant—then stabilizes its produc- 
tion for continuous uniformity in 
performance. 

That is why important indus- 
trial users come to Interlake when 
contemplating new resin applica- 
tions—or—when a presently used 
resin is not fully meeting the func- 
tional and production require- 
ments of a particular job 


WHAT TO DO IF YOU HAVE EITHER A 


RESIN OR MOLDING PROBLEM...Cc@z 























The largest, the smallest and the most intricate ing around inserts, non-shrinking, 
heat resistant, general purpose, 


pieces ever molded have been molded of super-immact, X-ray or ween te- 


: Makalot Thermosetting Compounds. sistant, or with brilliant surface 

’ lustre and every one of these 

j HATEVER properties have have been obtained by moldersus- compounds has been proved in 

been required of molded ing Makalot Compounds successful use by some of the 

; materials—and, in not a few in- Interlake has low loss Makalot country’s foremost molders 

: stances, properties desired but Compounds for high frequency ap- There is a Makalot Compound 
never previously thought possible— plications, non-cracking for mold- for every molding job 





INTERLARE [oct vs. 


Specification Resin or a Makalot 


CC Se E Mi 43 CAL, Compound exactly suited to your 
application. Write Interlake Chemical 


Corperation Corporation, Plastics Division, 
1911 Union Commerce Building, 
* PRODUCTS FROM COAL - Cleveland 14, Ohio. 











FEBRUARY 





* 1946 

















a , 


Wye i) 


ONTROL . To do 


time 






MACHINING — FINISHING + Com- 
plete equipment at TYBOND for 
all finishing operations— buffing, 
polishing, drilling, tapping. 
cogmercinane, etc. Everything 
under one 


's “ma 
fications, “tently up > eae 
mCi 





tics for their War contracts have awarded 
us their peacetime business. They want 
the same TYBOND precision and depend- 
able schedules for their own products. 


BOVE all else TYBOND offers pre- 
cision on a low cost rapid pro- 
duction basis. 





We proved that for the Armed Forces 
when we met ications and delivery 
schedules that others thought impossible 
of attainment. 


We're proving it again for industry. 
Manufacturers who ordered TYBOND plas- 





They're getting both. 

Since we have our own mold making 
facilities, we usually get into production 
faster. Initial deliveries come through 
sooner. Your inquiry will receive prompt, 
careful consideration. 


TyBonp 


Molded Plastics Fabs 








TYBOND PRODUCTS COMPANY + 2435 N. WESTERN AVE., CHICAGO 
LARGE ENOUGH TO PRODUCE IN THE MILLIONS.” 


YOU PERSONALIZED SERVICE 














Midland has developed special skill in perfect- 





ing extra deep and intricate hobbed cavities. 






Illustrated to the left isa Midland hob that is 






only 1 5/16” in diameter, yet it was pushed 
5 1/2” into a steel die block to form a perfect 






hobbed cavity. This hob can be used again and 








again to duplicate the original hobbed cavity 
at a small fraction of the cost of machining 
and hand finishing. 






Whether you are a custom molder, a manu- 
facturer operating a molding department, or 
a purchaser of molded parts, there is some 







phase of our facilities and knowledge that 
should be of interest or help to you. 






MIDLAND OFFERS YOU 
TWO VALUABLE BOOKS 


4 WRITE FOR THEM! ) 


Here is a very practical 
heat treating treatise that 
will help you get the best 
performance from Hob- 
bed Cavities by Midland. 













This book gives complete 
information about Midland | 
organization, experience 


Nei facilities. 
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[MIDLAND DIE AND ENGRAVING COMPANY 


1800 W.BERENICE AVENUE - + + CHICAGO 13, ILLINOIS 
Maher of Plastic Molds * Die Cast Molds « Engraved Dies + Steel Stamps * Hobbings + Pantograph Engraving 
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IN RESINS! Glycerine is an important component in the making of alkyd resins, used for automotive finishes and 


se 


for finishes on refrige rators, 


stoves, and other home appliances, because it is efficient and high-boiling, and offers complete availability of all three of its hydroxy! groups 


Pictured above is a depth gauge used to measure the thickness of paint. 


What’s News In Chemistry? 


—(lycerine! 


LYCERINE, known for generations to chemists, is still some- 
( . thing new, something exciting in its possibilities, both for 
products for human consumption and for use in industry. 
Glycerine is chemically stable under ordinary conditions, and 
by proper choice of conditions many other useful chemicals 
can be made from it. 
For instance, glycerine is an important component of alkyd 


iN DRUGS AND COSMETICS! Clycerine has been a known and 
trusted standby for generations in the making of pharmaceu- 
ticals. It is also a material that offers ever-new possibilities. 


IN FOODS AND CONFECTIONS! U.S.P. glycerine, pure, sweet, 
and wholesome, is a valuable ingredient in itself—and also 
offers advantages in the derivatives that can be made from it. 
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resins, used in making protective coatings and in processing 
textiles. It is used in making ester gum, an important constituent 
of varnishes. 

It is one of the basic materials used in making monog 
employed in shortening and margarines. And it is used 
making polyglycerols, which are higher-boiling, more viscou 
glycerine-like substances useful in the manufacture of 


lveeride- 


of the resins. 

Because of its many advantages, so many manufact 
desire glycerine for so many purposes that this versatil 
terial is more in demand than ever before. 


GLYCERINE PRODUCERS’ ASSOCIATION 
295 Madison Avenue, New York 17, N. Y., Dept. J-15, Research Headquarters, Chicags, Ill. 
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IN TEXTILES! Glycerine is used in dye baths, printing pastes, and spray-dye 
solutions employed in coloring and printing many types of textiles. The use of 
glycerine-derived alkyd resins in the textile field is growing. 
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e Every day new forms and applications are 
being found for Firestone’s wonder material—Velon. 

As yarn it can be extruded in multifilament for 
products ranging from gossamer fabrics to heavy 
brocades. Velon monofilament makes upholstery fab- 
rics for home or commercial seating: drapes, wall-trim, 
luggage, hats, belts, shoes. 

As screening Velon cannot corrode or rust, and is 
impervious to dirt, salt spray, moisture, acids and 
alkalis. Only one-fifth the weight of same gauge metal 
screening, it resists up to six times more impact with- 
out denting or bulging. And Velon can be tinted to 
blend with interior and exterior color schemes. 

As film Velon can be made in almost any thickness 


Firestone 








and tensile strength. It can have very high (or where 
desirable very low) tear resistance, be elastic, or 
capable of great elongation with practically no re- 
covery. As packaging, Velon film can embody a high 
degree of moisture-vapor resistance, or permit breath- 
ing. It can be transparent, translucent or opaque, clear 
or colored. Velon film’s applications range from pro- 
tective packaging to shower curtains, rainwear, book 
cover stock, lampshades 

Firestone engineers are available for consultation. 
They will “tailor” Velon to your specific needs—or 
advise what Velon already available best suits your 
purpose. Write Firestone, Akron for full information. 
Listea te the Voice of Firestone Monday Evenings over K8C 


eTRA 





BEST TODAY... STILL BETTER TOMORROW 
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Now_—when you are sweating out production to 
catch up with peacetime demand—when every 
shut-down means lost marketing opportunity as 
well as costly labor and machines standing idle— 
give Rollway right-angle loading a chance to 
prove what it can do for you in the way of pre- 
ventive maintenance. 
Rollway Right-Angle Roller Bearings will help 
your machines to run longer under heavier loads 
. with lower maintenance cost . .. and low 
bearing-replacement costs. That’s because Rollway 
right-angle loading splits all compound loads 
into the two simple components of pure radial and 
pure thrust . . . carries each of these components 
on a separate bearing assembly at right angles to 
the roller axis. It reduces the unit loading on 
rollers and bearings. Insures lower starting and 
running torque. Eliminates all resultants from 
oblique loads, all piling up of thrust and radial 
loads on the same bearings. That’s why you get 
longer periods of precision operation, with fewer 
shut-downs for service or replacement. 


@ Send us a print or detailed description of 
your bearing needs for free bearing analysis 
and recommendation. No charge. No obligation. 
S.A.E., and American Standard metric dimensions 
and tolerances are available for most applica- 
tions, assuring quick supply and low replacement 
costs. 


ROLLWAY BEARING COMPANY, Inc. 
Syracuse 2, N. Y. 


FOLL@R CYLINDRICAL ROLLER BEARINGS 


SALES OFFICES: Philadelphia * Boston * Pittsburgh * Youngstown * Cleveland * Detroit * Chicago * St. Paul * Houston * Tulsa * Los Angeles 
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Wherever Laminated Plastics are called for, Taylor 
Fibre engineering skill is equal to the task of pro- 
ducing any fabricated part—no matter how com- 
plicated the design or how close the tolerances. 
Such parts can be mass-produced and speedily de- 
livered. With Taylor fabricated parts, you can be 
assured of uninterrupted production, for our own 
inspection eliminates rejects in advance. 
Sylvania Electric’s experience is duplicated in 
hundreds of other plants where production engi- 
neers have discovered that “no one can turn out 


accurate parts like Taylor.” If you fabricate your 
own parts, you will have better success if you 
start with Taylor sheets, rods, or tubes, particu- 
larly the newly developed, cold-punching, paper 
base Phenol Fibre that handles satisfactorily in 
any kind of punch and die. 


Tell us what you're interested in and we'll 
gladly send you completely descriptive folders or 
technical data concerning any Vulcanized Fibre 
or Phenol Fibre product. Our Engineering Depart- 
ment is available for free consultation. 


TAYLOR FIBRE COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE - VULCANIZED FIBRE—Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNSYLVANIA Offices in Principal Cities ~ LA VERNE, CALIFORNIA 
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Yes, throughout the industrial world 
Pliobond is proving to be the one agent 
that firmly joins amy materials :: . like 
or unlike . . . solid or porous. 

For instance, ceramic discs can even 
be bonded to rubber so that they will 
‘ withstand a peel test of 37# p.s.i. 
Vibration or flexing of the rubber will 


not disturb the bond . . . because it is 


pliable. 


There are no fussy mixtures . . . pre- 
cise weighing . . . critical temperatures 
when you use Pliobond, because it is 
a ome-part bonding agent. It can be 
brushed, sprayed, spread or roller coated. 


Write us for specific technical informa- 
tion, directed to your own adhesive 
requirements. 





EG LL. Dae EEA CRIS 
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UNITED STATES PLYWOOD CORPORATION .. . Exclusive Distributors 
Industrial Adhesives Division: 55 West 44th Street, New York 18, N.Y. © Branches in Principal Cities, including Toronto, Canada 
PLIOBOND* is @ product of THE GOODYEAR TIRE & RUBBER COMPANY © *Trodemork registered, The Goodyear Tire & Rubber Company bs 
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Baby Book Bonk, 
molded of acetate 
for Bonthrico, 
Chicago 


thing. to Bank on 


ome 


This bank can teach you a profitable lesson in plastics. While it was made to teach 


a child one of the dependable virtues, it also tells you about one of the most 
dependable virtues of the Elmer E. Mills Corporation . . . our imagineering* 
versatility. It is proof of the painstaking care and attention we give 


to injection molding and extrusion jobs from the simple to the highly complex. 


You can always bank on this fact: A product molded by the Elmer E. Mills 
Corporation will be a brilliant example of the plastic molder’s craftsman- 
ship and scientific ingenuity. 





Bring your next molding job to us. You will be more than pleased with 


Write on your letterhead for ae Via a le oe 

b eel Be dhe Molded and the result. *] magination and Engineering Skill 
Extruded Plastics Catalog. Or, : 

for detailed inf i bout 

for detailed information abou ELMER E. MILLS CORPORATION 

and fittings, write for circulars Molders af Tenite, Lumarith, Plastocele, Fibestos, Lucite, Crystallite, Polystrene, Styron, 

+ so mes data and illustra- lustron, Loalin, Vinylite, Geon, (4K4AG@*, Saran and Other Thermoplastic Materials 
ions. 


*Trademark Reg. 153 WEST HURON STREET CHICAGO 10, ILLINOIS 








Respro is compounding and processing the new synthetic resins to 
meet your demands for coated materials and unsupported free films. 


These Resproid plastic materials are pliable, resistant to abrasion, 
scuffing and cracking. 


Available in patent and grain finishes to replace leather in hand- 
bags, luggage, upholstery and shoe linings. 


Also in light, unsupported films for shower curtains, baby pants 
and a host of other uses. 


In extruded rods, tubes and profiles for industry. 


RESPRO INC. 
CRANSTON 10, RHODE ISLAND 











BIG MAKERS OF sma. PLASTICS 


For many years we have specialized in 
making plastic closures. 

Now the automatic machines that mold 
these closures make millions and millions 
of small plastic items to fill a vast variety 
of needs. 

Our extensive research, our past war 





assignments, our long manufacturing ex- 
periences—mean that these thermo- 
setting plastic units are turned out with 
the utmost efficiency, speed and economy! 


If you need any type of small plastic 
unit, we suggest you consult our expert 
designers. 


CLOSURE AND PLASTICS DIVISION 
OWENS-ILLINOIS GLASS COMPANY 


TOLEDO |, OHIO 


BRANCHES IN ALL PRINCIPAL CITIES 
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HYDRAULIC POWER UNITS - 3000 P.S.I. 


Packaged Assemblies Combining High Pressure Low Volume and Low Pressure 
High Volume Pumps and Valves for Manual and Automatic Control 















PRESSES - CALENDER ROLLS+ HYDROSTATIC TESTS+> ROLL BALANCING 
BROACHES + PRESSURE SEALS « FLOW TESTS «+ BEARING FLOTATION 


Ay-Lle Hydraulic Unit 


21 GPM-+ 3000 P.S.I. 


These units have been in extended service in Rolling Mills 
« Textile Plants - Chemical Plants - Plastic Plants - Testing 
Laboratories - Research Laboratories - Rubber Plants - Powdered 
Metal Industry - Aviation Research «+ Airplane Manufac- 
ture for Standard Equipment and Production Test Procedure 


3000 P.S.1. Pumps in Capacities of Y2- 1- 2- 3 GPM - Hy-Lo Combinations 5 GPM and Up 
. 
Experienced Hydraulic Engineers Are Available Without Obligation 
* 


THE NEW WORK AIR BRAKE COMPANY 


Aydraulee Civition 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. + FACTORIES: WATERTOWN, N. Y. 














MODERN PLASTICS 


In molding this highly finished, streamlined handle 
for this swivel action iron from Neillite, radio high 
frequency preheating by Megotherm is employed. 

Neillite for the handle provides superior ther- 
mal qualities, high dielectric strength and polished 
beauty in design. Consult Watertown engineers 
on your problems of insulation, dielectric strength 
and utility combined with beauty in plastics mold- 
ings. The Watertown Manufacturing Company, 
Watertown, Connecticut. Branch office—Cleveland. 
Sales office in New York, Chicago, Detroit, 
Milwaukee and Hawaii. 


*Neillite—Watertown's own phenolic molding powder 
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A NAME AS OLD AS THE PLASTICS INDUSTRY 
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PARKER-KALON 














Nor-Jay designed self-locking gas tank caps that met every 
market requirement. But they ran into troublesome, expensive assem- 


bly and decided to question the fastenings . . . special studs in the plastic 
cap, machine screws in the metal cap. The problem was up to a P-K 
Assembly Engineer. 

Result —- with P-K Screws they eliminate the special studs, add 
strength, save breakage of plastic caps, permit disassembly and elimi- 
nate blind tapping. 

It’s plain common sense to take a sharp look at fastenings in your 
product, whether it’s in plan stage or production . .. common sense to 
start making the P-K savings you've been missing — often from 30% to 
50% — by needless tapping, bolting, riveting, inserts in plastic. 

A P-K Assembly Engineer will call at your request, or you can mail 
in assembly details for recommendations. Parker-Kalon Corporation, 
208 Varick Street, New York 14, N. Y. 


ARR PK 


EVERY METAL PLASTIC 


P 3 
SELF-TAPPING SCREWS 


ASSEMBLY 


In both metal and plastic caps, 
three P-K Type “Z” Selftapping 
Screws fasten the inside locking 
parts to the cap body, and another 
Type “Z” Screw secures the out- 
side dust cap for the lock. 


“HOW TO USE” Booklet —- FREE. 
Get ac ae _— the many 
types o of P. 

tapping Sites 

and other Fasten- 

ing Devices- 

learn how they . 

cut assembly 

costs, improve 

pao Ask 

or Booklet 

No. 480, 


SEE THE P-K EXHIBIT AT 


NATIONAL METAL EXPOSITION 
CLEVELAND —— FEBRUARY 4-8 
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MVERSALS 


INJECTION MOLDERS BY THE DOZEN 
-JPEZD PLASTIC PRODUCT PRODUCTION 
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If your new product calls for a plastic 
part — injection molded to precise speci- 
fications — Universal Plastics may be 
your best bet. 


Our design engineers are at your service 
to help you plan new products and prod- 
uct improvements. 


Call or write. 
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Genera! Ollices. 270 MADISON AVENUE 
NEW YORK 16. N. Y. 
Phone: MUrray Hill 5-3950 


Plant: NEW BRUNSWICK, N. J. 
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Sides and rotors 
cored for circu 
lation of cooling 
me me 


This drawing of the “insides” of 
a Banbury plastics mixer shows you 
the design elements that assure max- 
imum thoroughness and uniformity 
in mixing plastics stock under close 
temperature control. 

Essentially, the machine consists 
of a completely enclosed mixing 
chamber in which two spiral shaped 
rotors operate, a hopper to receive 
the material for mixing, and a slid- 
ing door for discharging the batch. 


Revolving in opposite directions 






















Some Plastics Manufacturers 
Using Banbury Mixers 
American Cyanamid Co., Bound Brook, WN. J. 

Stamford and Wallingford, Conn. 


Bakelite Corp., Bound Brook and Bloomfield. 
N. J. 


Carbide & Carbon Chemical Co., South 
Charleston, W. Va. 


Celanese Corp., Newark, N. J. 

Columbia Recording Co., Bridgeport, Conn. 

E. |. duPont de Nemours & Co., Wilmington, 
Del., Arlington, N. J. 

General Electric Co., Pittsfield, Mass. 

Hercules Powder Co., Wilmington, Del. 


International Telephone & Radio Corp., 
Newark, WN. J. 


Masiand Duraleather Co., Philadelphia, Pa. 

Monsanto Chemical Co., Springfield, Mass. 

RCA Victor Div., Radio Corp. of America, 
Camden, W. J. 

Textileather Corp., Toledo, Ohio 

Toledo Synthetic Products Co., Toledo, Ohio 
















Power-operated 
siding discharge 
door also cored for 
steam or water 


cwrculation 


and at different speeds, the two 
rotors keep the stock in constant 
circulation. The ridge between the 
two cylindrical chamber sections 
helps force intermixing, and the 
acute convergence of the rotors with 
the chamber walls imparts a smear- 
ing action, This combination of in- 
tensive working produces a highly 
homogeneous mix, 

Throughout the mixing process, 
you can keep the batch temperature 
under close control. Valves and 
gauges for the various temperature- 
regulating circuits shown in the 
drawing are mounted on a panel at 
the operating platform. By manipu- 
lating them it is a simple matter to 
bring the batch temperature to the 
desired point and keep it there. An 
electrically actuated potentiometer 
pyrometer with its thermocouple in 


direct contact with the batch, indi- 


HERE’S THE ANATOMY 


OF 


A BETTER WAY 
TO MIX PLASTICS 


cates and records the temperature 
on a chart. 

An automatic timing device is 
also included on all production size 


Banburys. 


a 
Banbury Mixers are built in eight 
. ’ 2 
standard sizes for itaboratory and 


factory use. For com plete intorma- 


tion write for bulletin No. 180. 





FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia, Derby and Stonington, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, 


Los Angeles, Tulsa, Houston, Charlotte 
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WRITE FOR Pree 
ILLUSTRATED FOLDER 


which describes the Van 
Dorn Midget Molder 
and its applications. 


for RESEARCH, TESTING, PRODUCTION 


The Van Dorn Midget Molder is a low cost, manually operated, 


injection type molding machine for producing plastic shapes up 
to 34-ounce in weight. Developed and manufactured especially 
for laboratory and experimental use and for production of 
smaller parts. It is compact and simple in design and operation. 


Available NOW! write for complete information 
Distributors in Principal Cities 


THE VAN DORN IRON WORKS CO. 
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There’s nothing like this 





Only DEFIANCE 
offers ALL these Advantages: 





al Designed by plastics engineers for the 
plastics industry! 


Wide range of shapes and sizes. 
val High speed production. 


Greater uniformity of weight and density 
. ++ Cutting down molding rejects. 


MM Compact, modern design. 


Easy to clean . . . color changes can be made 
with minimum of cleaning time. 


Quick adjustment of density while operating. 


Quick adjustment of fill while machine is in 
operation. 


Ca 


Can use multiple dies. 


Punches and dies can be quickly changed... 


machine complete with variable speed drive 
and clutch. 


a Less material leakage assures greater 


economy. 
al 


All lubricated parts enclosed and below die 


surface, thus eliminating preform spoilage 
due to oil contamination. 


uM Interchangeable parts. Precision made. 


Write for latest bulletins. 
Defiance Machine Works, Inc. + Defiance, Ohio. 


DEFIANCE 


BACKED BY 95 YEARS OF PRECISION MANUFACTURE 
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lightweight 


CHEMICAL RESISTANCE 


dimensional stability 






THE PAYOFF IS HERE 








low temperature strength 


excellent electrical properties 






low cost * 






































You may or may not make or use liquid type flashlight batteries. But if you do use 
plastics in any way don't overlook the remarkable chemical resistance demon- 
strated by the Lustron from which those cartridges are made. 


In this direct and prolonged contact with sulphuric acid, bustron remains per- 
fectly stable. 


Likewise, hydrofluoric acid, which attacks glass, has no effect on Lustron. Lustron 
shows exceptionally good resistance to corrosive acids generally, to alkalies anc 
salts, to lower alcohols (methyl, ethyl, propyl), mineral and vegetable oils... and 
to water, even after prolonged immersion. 





And conversely, because Lustron contains no volatile plasticizers, it imparts no : 
odor or taste to materials if contacts. ' 


If you are manufacturing or distributing chemicals, drugs, cosmetics, liquors, foods 
...or if you mold the containers, closures, bottles, dispensers, parts or wares with 
which they come in contact... you should look into Lustron as your No. | material. ; 


Complete information...on all of Lustron’s advantages in performance and in ; 
production... plus technical advice in adapting this versatile polystyrene to your 
specific needs are yours for the asking... Write, wire or phone, MONSANTO 
CHEMICAL COMPANY, Plastics Division, Springfield 2, Massachusetts. 


The broad and versatile family of Monsanto Plastics includes: Lustron* polystyrenes ¢ Cerex* heot resistant thermo- 
plastics « Vinyl acetals ¢ Nitron* cellulose nitrates « Fibestos* cellulose acetates « Thalid* for impression molding 
Resinox*® phenolics «+ Resi * melomi © Forms in which they ore supplied include: Sheets « Rods « Tubes 
Molding Compounds « Industrial Resins * Coating Compounds « Vuepak,* rigid, transporent pockoging moterials 


*Reg. U. S. Pat. Off. 
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A. experimental extruding machine capa- 
ble of efficient and economical product ex- 
truding—that is the Royle #1 (2” bore) 
continuous extruding machine. 


Through evolutionary development, fea 
tures have been incorporated in Royle con- 
tinuous extruding machines which will 
secure successful results with the growing 
list of extrudable compounds. The labora- 
tory technician is assured that the results 
obtained with his Royle #1 will be repro- 
duced with larger Royle models. 





The inherent efficiency of Royle cor 
tinuous extruding machines is further en 


hanced by the 
EXTRUDER TEMPEATURE CONTROL UNIT 


* Wide temperature range available 


* Sustains high or low extruding tem- 
peratures 


* Supplies or removes heat from extru- 
der as required 


* Multiple circuits can be accommo- 
dated 


* Hand lever selection of pre-deter- 
mined extruding temperatures 


* Available in two sizes 


* Compact 

Whether you plan experimental or prod- 
uct extruding send for bulletins #443 and 
#444 and let them suggest to you how 
Royle extruding machines and the Royle 
Extruder Temperature Control Unit can 


meet your specific problem. 





JOHN ROYLE & SONS PATERSON 


N. J. 
PIONEERFD THE CONTINUOUS EXTRUSION PROCESS IN 4 








James Day (Machinery) Ltd. Home Office Akron, Ohio 
London, Engiand B. H. Davis J. W. VanRiper J.C. Cineteter PATERSON 3, NEW JERSEY 
REgent 2430 SHerwood 2-8262 UNiversity 3726 
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for Scores of Vital Jobs 





COPYRIGHT 1945 


Sion extrusions are produced in 


q the following forms to meet specific 
requirements : — 


Thread ... in all colors, or clear, for upholstery, 
shoes, drapes, etc. 


Rodding ...in colors or clear, for hand bags, tie- 
cords, etc. 


Channe! ... for window frames and seals, etc. 


Belting ...in all colors and combinations, dull or 
patent leather finish. 

Tubing ... in all sizes and colors, to resist weather, 
tumes, oil. 

Rattan Type Sections... clear and in all colors and 
thicknesses. 


Electrical Insulation .. . tubings, tapes, punchings, 
etc. 


Strips, Tapes, Sheets, Special Shapes ... for nov- 
elty use, washers, spacers, liners, etc. 


Whether you are designing for eye-appeal, broader 
utility, or lower costs, a Fibron extrusion especially 
formulated for your needs, may supply the answer. 
IRVINGTON engineers will gladly supply com- 
plete information on Fibron flexible extrusions, and 
cooperate on problems you may have. Write to 
Dept. 126 today. 


IRVINGTON 


VARNISH & INSULATOR COMPANY 
IRVINGTON lI, N. J. 
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Color Gets Attention 


VYirou Color adds glamour to accessories and enhances their value. 


CA, Myiost Fashion trends revolve around color. When you make your prod- 


NITRATE 


C/. cetiuioss ucts of plastic materials, you can use color freely. 


ACETATE 


ETHYL 


EX CELLULOSE 


Plastics NIXON NITRATION WORKS 


NIXON e NEW JERSEY 


Representatives: New York, Chicago, Detroit, Saint Louis, Leominster + Sales Agents: NORTHWEST PLASTICS INDUSTRIES: Portland, Oregon; Seattle, Washington 
HOBBS GLASS, LTD., Conadian Distributors: Quebec, Montreal, Ottawa, Toronto, Hamilton, Brantford, London, Windsor, Winnipeg, Moose Jaw, Saskatoon, Vancouver, Victoria 
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ARNOLD BRILHART Lid. is sincerely interested in helping 


you with your problems in plastics. 


From choice of materials to method of manufacture we will 


give you our unbiased opinions with no obligations. 
Our reputation for quality in Compression — Transfer — 


Injection Molding — Precision Machining and Tool and Die 


making assures the proper answer to your particular problems. 


ARNOLD w 3 
‘ / % | 
) fs * 


ua 


435 MIDDLENECK ROAD e GREAT NECK e NY. 
Phone: GREAT NECK 4054 










os 16% x 14% x 6% 
5.2 pe 


~ & precision, 


is! "Of the molded piece, 





Obsenti how this: 
Wotice how thermiFfor 


so attractive to the eye and 
















It takes a good deal of equipment and skill to ma this size. On the molding 






press, considerable production “know-how” is required to proc molded parts that are 
free from internal weakness or surface flaws. Here at MOLDED PRODUCTS we have the 
equipment ... together with the necessary skill and experience. Submit your plastics 
problem or product to: MOLDED PRODUCTS CORPORATION, 4533 W. Harrison St., 


Chicago 24, Illinois. 


Molded for Admiral C orporation 


A $f 


MOLDED iy PRODUCTS 


Swe COR AF 
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For ACE the Protit- 
Making Advantages of 


Electronic Preheating 























































COMPACTNESS 


Never before has so much power and 
utility been packed into so small a space 
as in the advanced line of AIRTRONICS 
Preheaters.. For example, the 2.5 kw 
Model DH, with a// the AIRTRONICS 
production -speeding features of control 
and operation, measures only 18” x 22” x 
36” —small enough to locate easily 
wherever it may be needed. 








2.55 kw 
Model DH 
























SIMPLE OPERATION 


All AIRTRONICS Preheaters have been 
designed for maximum simplicity of 
operation. Power —— and preheating 
time are automatically controlled. To 
y sonny the molder et yee the These are but a few of the many improve- 
oa ~ he a ag Meee ee satie ments that have been incorporated into AIR- 
the proper “start” button. TRONICS Preheaters to provide the plastics 
molder with all the production advantages of 

/ electronic preheating. Other improvements in- 

ae a =o ged mt in clude Automatic Excitation Regulation, which 


the cabinet front. Tilted out, the panel is maintains maximum preheater efficiency; and 


EASY ADJUSTMENT 





Tiled in and locked che becauament powerful Vacuum Cooling of the high fre- 

are completely out of the way, preventing quency components, which assures trouble-free 

unauthorized changes. performance under the most rigorous operating 
schedules. 

VERSATILITY ' 

AIRTRONICS Dual Load Selection, Inquire at any AIRTRONICS office for full 

Automatic Power Regulation and Wide details about the complete series of AIR- 

Range Load Accommodation make pos- TRONICS Preheaters, including models from 

sible efficient handling of a greater vari- ’ & 

ety of preheating jobs than ever before. 2 to 10 kw. 

In particular, the dual set-up controls per- 

mit running two entirely different loads, JE REG. U. S. PAT. OFF. 






alternately, or in any sequence. 









MANUFACTURING co. 


Chicago, 407 S. Dearborn, Zone 5 
New York, 31-28 Queens Blvd., Long Island City, Zone 1 
Los Angeles, 5245 W. San Fernando Rd., Zone 26 
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WRITE TODAY FOR YOUR COPY OF 


FREE PLASTIC BOOKLET 


Fully illustrated brochure, contain- 

ing eight pages of comprehensive 
information on molded plastics 
applications in industry. 





MODERN PLASTICS 





NEUNMERING- “follow-through” in plastics, 


mn properly executed, has a sales “follow-up”! 


SALES OFFICES: NEW YORK CITY, CHICAGO, DETROIT, INDIANAPOLIS, 









No less important than design in plastic molding, 
is engineering —a factor measured by capability 
earned the hard way. 


MACK MOLDING engineering embraces all the 
essentials for product efficiency and dependability 
— design, material, cost, ultimate function, service- 
life expectancy, etc. 


Naturally it is not to be inferred that any ‘Tom, 
Dick or Harry” product will — if given the nod by 
MACK MOLDING — sell all comers. Rather, 
if you are definite in practicability and appeal, 
MACK MOLDING will clear the path of sales 
hazards through product inferiority or inefficiency 
from a molding standpoint. 


If you are in need of intelligent cooperative plastic 
molding, address inquiries to Mack Molding Com- 
pany, Inc., 120 Main Street, Wayne, New Jersey. 


TASTE AND AROMA? Resistance to chemi- 


cals, acids, corrosives, alkalis, efc., have an important say in 
the engineering of MACK MOLDING items. 


SHOOTING STAR= electronics is the “jet job" 
of industry, and it gets special consideration by MACK 
MOLDING engineers. Electrical and mechanical characteris 


tics are followed to the letter. 


IN APPAREL, engineering too, can assure enthusi- 


astic acceptance. Good wearing qualities, style and color — 


incepted in the laboratory — can often set the mode. 











BOSTON & ST. LOUIS. 














heres what radio frequency preheating 


Can do In 








DOWN 67% 
DOWN 802 DOWN 91% 


These are case-study figures of the application of Westing- 
house Radio Frequency preheating of preforms at_a large 
manufacturing plant. 


They show the astonishing versatility of r. f. preheating 
in achieving high production at low costs. In this particular 
application of r. f. preheating, the mold cost only $3,360 
compared to $10,670 for standard compression molds... an 
initial saving of more than 66%! 


The bar chart above illustrates how such exceptional 
savings apply in every phase of r. f. preheating. And the 
flexibility of r. f. preheating adapts it perfectly to many 
operations . . . it is ideal for making parts with long, slender 
holes because the reduced pressure does not bend or break 
mold pins. Metal inserts can be molded better by the r. f. 
technique. 


Standard ratings are available from 1 to 20 kw, and up to 
200 kw if your application requires this power. You can 
learn more about Radio Frequency preheating and its ap- 
plications to your molding by writing your nearest Westing- 
house office. Or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 


4-08 106 
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Plastic Parts of Every Description 


Sr. Louis Phastie 


MOULDING COMPANY 


SAINT LOUIS 
MISSOURI 








| Molding a Reputation 


I. your reputation, and ours, what we make it? 
Yes, in a sense. But the good name of any manu- 
facturer, or any product, is a Citation for Merit 
bestowed by someone else. 

Claims can never build the kind of reputation 
you want. It's performance—time after time, 
again and again—that wins confidence. And 
customer confidence is the finest asset any busi- 


ness can have. 


it’s Service That Counts 


Molders who turn out quality plastics on sched- 
ule, who have the equipment for speedy, 
economical production, and who can depend 
upon their equipment to perform within cost 
estimates, are molding a reputation that means 
profits today, and tomorrow. 

A good reputation is a living thing—fed by 
consistently good work, ever higher standards, 
ever better products. It endures upon persistent 
progress, integrity, performance at its dest. There 


can be no substitutes. 


Cabinet-type Elmes self-contained plastic molding 
press with stroke control, adjustable pressure 
control, avtomatic time cycle, and push-button- 
actuated semi-automatic operation. 





Put Your Pressing Problems up to ELMES 


HYDRAULIC 
EQUIPMENT 





Distributors in Principal Industrial Centers 


ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES «+ 225 N. Morgan St., Chicago 7, Ill. 
Also Manufactured in Canada 


METAL- WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 


FEBRUARY + 1946 














NOMINATIONS ARE NOW BEING ACCEPTED 


BY THE COMMITTEE FOR 


THE JOHN WESLEY HYATT AWARD 


FOR THE ADVANCEMENT OF PLASTICS 
Fifth Annual Award 


The John Wesley Hyatt Award, consisting of a gold medal and $1000, is made annually 
to the individual who has made, in the opinion of the judges, outstanding achieve- 
ment of wide importance to the plastics industry. Nominations close March 15, 1946. 


ENTRIES 


Any person, whether he be a molder, tool- 
maker, laboratory technician, executive, or 
engaged in any other capacity, is eligible to 
submit one or more entries. There is no fee 
of any kind. Anyone may enter or be en- 
tered. Statements of qualification (Entry 
Blanks) are being mailed to the Industry, 
Additional entry blanks may be obtained 
from the Committee Secretary, 295 Madison 
Avenue, New York 17, N. Y. 


PREVIOUS MEDALISTS 
1941— Dr. Donald S. Frederick, Plastics 
Division, Rohm & Haas Company, Philadel- 
phia, for adaption of large transparent col- 
orless sections of methyl-methacrylate to 
bombers and other military aircraft. 
1942 — Mr. Frank Shaw, President, Shaw 
Insulator Company, Irvington, N. J., for 


development of the process for transfer 
molding of thermosetting materials. 


1943—Dr. Stuart D. Douglas, Head of Plas- 
tics Research, Carbide and Carbon Chemicals 
Corporation, South Charleston, W. Va., for 
his outstanding research work in the poly- 
merization of vinyl compounds, the increased 
commercial production of which, in 1943, 
made possible the manufacture of war ma- 
terials urgently needed by the nation for the 
prosecution of the war. 


1944—Mr. William Iler Beach, Chief Plastics 
Engineer, North American Aviation, Inc., 
Inglewood, Calif., for his research and de- 
velopment on the process of post-forming 
phenolic laminates, which materially helped 
to increase production and improve perform- 
ance of airplanes through the replacement 
of metals with plastics. 


THE JOHN WESLEY HYATT AWARD 


Secretary to the Committee: 


WILLIAM T. CRUSE, 295 Madison Avenue, New York 17, N. Y. 
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_ for your calenders with 
Timken Balanced Proportion Bearings on the rolls 


To make sure of getting all these advantages in 
your calenders, see that the trade-mark "TIMKEN" is 
stamped on every bearing you use. Our engineering de- 
partment is at your service for consultation at all times. 


The Timken Roller Bearing Company, Canton 6, Ohio. 
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WORLD'S LARGEST PRODUCER OF SYNTHETIC RESINS | 






stronger tubing 





NO. 5016 


LYOPHE 


Developed especially for the production of laminated tubing, No. 5016 Plyophen has proved its worth in flat 
sheet stock production as well. When used for heavy-wall tubing this phenol-base varnish permits production 
of tubing without the cracks that often follow curing. To either tubing or flat sheet stock it imparts high water 
resistance and mechanical strength. For information on this valued member of RCI’s versatile Plyophen family 
of phenolic resins write direct to the Sales Department. 


REICHHOLD CHEMICALS, INC. 


General Offices and Main Plant, Detroit 20, Michigan 








Other Plants: 
Brooklyn, New York - Elisabeth, New Jersey + South San Francisco, California - Tuscaloosa, Alabama - Liverpool, England - Paris, France - Sydney, Australia 
SYNTHETIC BESINS @ CHEMICAL COLORS e@ PHENOLIC PLASTICS e@ INDUSTRIAL CHEMICALS 
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BETTER 
PREPARE 





TWENTY-THREE 
IDEAS 


FOR ONE LETTER 


Perhaps you have thought: “How can I in- 
crease my sales through better packaging?” 
You will find the answer in “Pack To Attract,” 
a booklet containing 23 packaging ideas that 
lead to more profitable packaging procedure. 
It shows how corrugated board, in the hands 


of H & D Package Engineers, is transformed 


REG. U.S. PAT. OFF. 


We 





than regret tomorrow 


This manufacturer plans to give his products a 
1s sales advantage through proper package design. 
: That's why he’s interested in the booklet, “Pack 
To Attract.” This booklet might well mean a 
sales rebirth for your products, too, For your 
copy, write The Hinde & Dauch Paper Com- 
pany, Executive Offices, 4608 Decatur St., 
Sandusky, Ohio. 


into sales packages that protect in transit and 


attract at point-of-sale. It shows how modern 
packaging has become an outstanding sales 
influence. Get your packaging ready now— 
send for your copy of “Pack To Attract.” The 
Hinde & Dauch Paper Company, Executive 


Offices, 4608 Decatur Street, Sandusky, Ohio. 


HINDE & DAUCH 


PACE-SETTER OF THE PACKAGING INDUSTRY 


FACTORIES IN: 
Hoboken °® 


Boston © Buffalo @ 
Lenoir, N.C. @ 


Baltimore °® 


Kansas City e@ Montreal @ 





Chicago @ 


Cleveland © Detroit © Gloucester, 


Richmond © St. Lowis @*@ 


Sandusky, Ohio @ 
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Toronto 


AS ALWAYS — THROUGH DISTRIBUTORS 


FOR THE MASTER TOUCH... 
MORSE TOOLS! 


There’s only one way to get the clean-cutting, close 


tolerance drilling and tapping so essential in 
plastics machining and fabricating. That's to use 
accurate, properly ground tools — with the right 


clearances. Morse Drills and Taps are just such 
tools. Try them — see if you don’t get better work! 


TWIST DRILL AND 
MACHINE COMPANY 


NEW BEDFORD, MASS., U. S. A. 


ST RANDOLPH ST. *® SAN FRANCISCO STORE: 1180 FOLSOM ST. 





PLASTICIZERS Shorten a 


PROCESSING TIME 
THROUGH IMPROVED 
PIGMENT DISPERSION 


rT 
BAKER CASTOR OlL COMPAITY 


120 Broadway. New York 5. New York 





Los Angeles, California 
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Storage Containers 
Water-Tight and Air-Tight 
Transparent and Non-shatterable 


FOR — @ MAPS 

@ TRACINGS 

@® BLUE PRINTS 

@ YACHT CHARTS AND CODE FLAGS 





Installation of TULOX blue print containers 
in one of the leading U. S. aircraft plants. 
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These containers are manufactured from our well-known TULOX TT tub- 
ing, made from Tenite Il, cut to length, with a sealed-in transparent end 
and a flexible black synthetic rubber removable plug, making the whole 
container water and air-tight. 


They are invaluable for permanent storage of war records, original trac- 
ings, and for the transportation of blue prints and drawings by public 
utility companies, etc. 


These new containers are available in two standard diameters, approxi- 
mately 114” |. D. and approximately 17’ |. D. 


They can be supplied in any length from 12” up. For special lengths a 1” 
allowance should be made on the overall length for the removable plug. 


PRICES 


154” O.D. 2” OLD. 
36” inside dimensions (37” overall) — $1.70 ea. — $2.10 ea. 
42” inside dimensions (43” overall) — 1.95 ea.— 2.40 ea. 
48” inside dimensions (49” overall) — 2.20 ea. — 2.70 ea. 
54” inside dimensions (55" overall) — 2.45 ea.— 3.00 ea. 


The above prices are F. O. B. Our Plant, Norwalk, Connecticut, and are 
subject to discount for quantities. 


May we send you our latest technical data sheet and photo folder of other 


TULOX end-uses? 


EXTRUDED PLASTICS, INC. 


NEW CANAAN AVENUE 


NORWALK, CONNECTICUT, U. S. A. 


WESTERN EUROPE AND BRITISH EMPIRE 
EXCLUSIVE OF WESTERN HEMISPHERE 


De La Rue Extrusions Limited 


IMPERIAL HOUSE, REGENT STREET 
LONDON, W. 1, ENGLAND 


MODERN PLASTICS 
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* Trade Mark Reg. U. S. Pat. OF. CANADA 


cc 


LICENSEES AND MANUFACTURERS OF TULOX 
TUBING AND INTERLOX FUNCTIONAL SHAPES PLASTICS DIVISION 


CANADA AND NEWFOUNDLAND 
Duplate Canada Limited 


OSHAWA, ONTARIO 








For distinctive, modern packages 
For unusual low pressure 
laminated plastics 

















Wesrern Pronvets IVCORPORATED 


NEWARK. OHIO 
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ass production of fine wood as- 

semblies is simpler, quicker and 
less expensive with veneers and plywood 
molded and bonded with PENACOLITE G-1215. Just one 
example of this modern adhesive’s wonder working is 
in the production of the richly styled and finished radio 
cabinet illustrated here. 


Note the six operations eliminated from the assembly. 
Note the curved shape of the casing which, when molded 
with PENACOLITE G-1215, will never warp or delami- 
nate. And note, too, the surface—a paper-thin veneer 
which permanently endows the entire cabinet with the 
quality of any fine wood you may seleci. 


For advice and assistance in applying. PENACOLITE 
G-1215 to your production and to your product, consult 
PENACOLITE Division. 


White PENACOLITE DIVISION 


PENNSYLVANIA COAL PRODUCTS COMPANY 


PETROLIA, PENNSYLVANIA 





® Distributed in Canada by CANADIAN INDUSTRIES. LIMITED, Montreal, Canada 
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Speed assembly, improve product performance 
and reduce costs with Shakeproof Type 25 Thread- 5 H A ~ E a af 0 0 a 
Cutting Screws. Each screw cuts its own thread ; 

into plastics as you drive it! Eliminates inserts! 


- TTi RE 
The unique cutting action of the Type 25 pro- THREAD-CU NG SCREWS 


vides freedom from dangerous stresses or strains 
that are likely to cause fractures in molded 
plastics. Because the screw remains in the thread 
it has cut itself, a perfect mating thread is assured 
which results in a snug, tight fit. 


Write today for free sample test kit—contains a 
variety of sizes and head styles. Ask for Kit No. 10. 


SHAKEPROOF inc. 


’ 7 x 
ase peened - eadgquaders 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Ill. in Canada: Canada Illinois Tools, Ltd., Toronto, Ont. 
Los Angeles Office: 5670 Wilshire Bivd., Los Angeles 36, California 
Detroit Office: 2895 E. Grond Bivd., Detroit 2, Michigan 


WIDE-SPACED 
THREAD 
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WRITE FOR THIS Ulcw cararoc 


NE line of Rubber 


& Plastic processing WF 
equipment is covered in 
this 36 page catalog. Many 
new specialized machines devel- 
oped to meet war production 
demands are shown. Triple Stage @& 
Extruders covered by separate folder Yq 
—ask for it along with catalog if inter- 
ested. Request on company letter- 
head please. 
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HE BREAKER ARM is an important small 
part in any automotive ignition system. 


Synthane for this application is a good exam- 


ple of using plastics where plastics belong. 


Synthane qualifies here because of its high 
resistance to impact fatigue, excellent wearing 
qualities, and insulating characteristics. 

For these reasons, or possibly others, 


SYNTHANE CORPORATION 


Synthane may be just what you need in your 
product. It’s easy to find out, and almost always 
better to find out before you design. 

Perhaps we can help you fit plastics into 
your job, and furnish you the necessary mate- 
rials or the complete part ready to install. 
In any event, don’t hesitate to call on us. 


And write for the complete Synthane catalog. 


OAKS « PENNSYLVANIA 








[SYNTHANE| 
iS} 


SYWTWANE TECHNICAL PLASTICS + DESIGN + MATERIALS + FABRICATION + SHEETS + RODS - TUBES - FABRICATED PARTS - MOLDED-LAMINATED - MOLDED MACERATED 
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HOW TO BRIDGE THIS GAF 


ERE, on the “banks” of °45 are a handful of the 
H thousands of products stranded by the flood 
waters of the war in “41. All of them were applications 
making use of our type of plastics—Synthane. You are 
probably taking up where you left off or going into 
new lines of manufacture. 

If you are a little rusty on the pre-war part Synthane 
might have played in your product, or need assistance 
in designing for the use of Synthane in new or improved 
products, send for our complete catalog, or ask for 


our help now. 


SYNTHANE CORPORATION, OAKS, PENNA. 


Gentlemen: 


Please send me without obligation the complete catalog of 
Synthane technical plastics. 


NAME 
COMPANY 


ADDRESS ___ 
See ZONE _STATE_ 






Representatives in All Principal Cities 


PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE TECHNICAL PLASTICS - SHEETS 
RODS + TUBES - FABRICATED PARTS + MOLDED-LAMINATED - MOLDED-MACERATED 




















OLSEN-BAKELITE 


PLASTIC, 
FLOW 
TESTER 





The Recoe 
: Laborato 


What the Olsen-Bakelite Flow Tester Does: 
. Provides for controlling and varying the temperature as it is 
: being applied to the material being tested. “ 

2. Provides for application of pressure in units of 100 Ibs. per 
square inch up to 3,000 Ibs. per square inch. 

. Determines the plasticity properties while these changing 

. conditions are taking place. 
Assures an accurate means of observing and recording the 

+ remtinat wih dhdiaiba, Por Gx ddiaptanan eateneheaale 
ing device is furnished. 


5. Thus the machine plots the flow of the material against time. 











TINIUS OLSEN TESTING MACHINE CO. 


Proving every day that the value { )) 580 NORTH TWELFTH ST., PHILADELPHIA, 23, PA. 
aw 


of testing depends on the qual- 
ity of the testing equipment. Representatives: Pacific Scientific Co., Los Angeles, San Francisco, 
Seattle. Mine & Smelter Co., Denver, Colo. 


PHYSICAL TESTING EQUIPMENT + BALANCING MACHINES 
FEBRUARY + 1946 
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Fabrics for 
new Plastic 
Products 


Our unusually wide range of fabrics for 
plastics offers plastics manufacturers an 
opportunity to select the fabric most suit- 
able for each individual product. 


in addition, we maintain the finest 
textile research laboratories and are con- 
stantly working on the development of 
new fabrics for special purposes. 





Our textile experts are available to 
consult with you on the selection of the 
most suitable fabrics for your products 
or processes. 





Send for Sample Book 


These fabric samples for the Plastic Industry 
represent 12 types of fabric—selected from 
several thousand fabric constructions made 
in the mills we represent. In addition to 
standard constructions, we develop fabrics 
to specificutions. 
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SEARS COMPANY 
65 WORTH STREET « NEW YORK 13, N. Y. 





SALES 
AGENTS 











ACAST PHENOLIC RESIN OF 
EXCEPTIONAL QUALITIES 


Outstanding among plastics, Marblette 


-has a jewel-like depth and a complete 


color range which duplicates the ap- 
pearance of precious stones, tortoise 
shell and ivory. 


Its almost infinite variety of colors is 
available in transparent, translucent, 
opaque, or in mottled effects. Mar- 
blette also comes in a waterclear form 
known as ““Crystle"’ in a wide choice of 
colors. 


Marblette’s machining characteristics, 
resistance to oil and acids, non-inflam- 
mability and exciting beauty make it 
ideal for countless manufacturing 
needs. 








A few of the many types of Special Mardbletie 


castings made to customer's specifications. 


SPECIAL CASTINGS 


Marblette is supplied in sheets, rods, tubes, and special castings such as cutlery handles, kitchen utensil 


handles, pipe stems, cigarette holders, clock cases, automotive trimmings, jewelry items, buckles, etc. Special 


shapes made to customer's specifications can be supplied provided draft is all one way. 





( MARBLETTE LIQUID PHENOLIC RESINS 


> veaem 








Casting Resins for Forming Dies and Tools 
Metal Casting Sealing Resins 

Bonding Resins 

Low Pressure Laminating Resin 

Bristle Setting Cement 

Laminating and Insulating Varnish 

Clear Phenolic Lacauer 








MARBL ETTE WILL HELP PLAN YOUR WORLD OF TOMORROW 


The Marbiette staff of engineers offers its services to help with your 


manufacturing problems. Write to us outlining your needs. 
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Melaplast Processes 


fo METAL DEPOSIT ON PLASTICS 


PLASTIC 
MIRRORING 


ine COMPANY 
205 West 19th St., N.Y. 11, NLY. 


METAPLAST PROCESS PATENTED AND LICENSED 


: 1027 N. Seword, Los Angeles 38 = ENGLAND + FRANCE + CANADA + ARGENTINA + BRAZIL » AUSTRALIA 


oF? a ae ae. SBS. m O N Pan S$ 75 ee 
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MEGATHERM 


ELECTRONIC HEATERS 


The uniform heating and complete plasticity of plasties preforms achieved 
by Megatherm result in substantial advantages to the entire molding process. 


Pressures are drastically reduced ... from 25% to 30%... smaller presses 
may be used ... there is less down-time ... there are no flow marks. 


This adds up to longer lasting molds and dies . . . better looking and better 


quality product... an increase in production ... more customer satisfaction. 


The illustrated switch case produced by American Insulator Corporation of 

New Freedom, Pa. shows the product superiority achieved by Megatherm 

preheating. This intricate part made from rag-filled Melmac weighs 7 pounds 
- measures 15/2" x 9“ x 3¥". 

It has 20 metal inserts... was 

molded to exact dimensions and 

flawless finish under 300 ton 

pressure. The cover weighing 

3 pounds was molded of Durez 

No. 791 under 200 ton pressure. 


Extend the life of your molds 
++. improve the quality of your 
product...increase your produc- 
tion — with Megatherm. Write 
for details now, 
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Twenty-five years ago, one standard of 
sound power was the ticking of a watch, 
another was the clicking of two coins; 
3 and the measure was how far away the 
tick or the click could be heard. t 
test was made in measuring people’s 
hearing, a field of interest to the Bell 
. System scientists because the ear is the 
tg end-point of every talking circuit. 
Accustomed to exact measurements, 
Bell scientists proceeded to develop a 
method of measuring hearing-sensi- 
tivity in terms which could be precisely 
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defined and reproduced. After plotting 
hundreds of runs like those above, they 
decided on a particular sound intensity, 
representing an average “threshold of 
hearing,” as a starting point. 

The sounds delivered by a telephone 
line had previously been evaluated by 
listeners who compared their loudness 
with that of a standard source. There 
were wide variations in ears, as the 
chart shows, so the engineers replaced 
them by electrical instruments. When 
later their associates developed the 











To measure is to know 


Western Electric radio and public 
address systems, the necessary measur- 
ing circuits were promptly forthcoming. 
Addition of a standard microphone 
made a noise meter, widely used in 
quieting airplanes and automobiles. 


“Through measurement to know/l- 
edge,” said a famous Netherlands 
scientist. The principle finds wide ap- 
plication in Bell Laboratories, whether 
the quest be for a way to measure 
ht | a new kind of insulation, or 
more economical telephone service. 

















From the throat of this mighty air- Visible Speech, result of telephone 
raid siren comes the loudest sus- 
tained sound ever produced 


research, turns sound into “pictures” 
that the deaf can read 


BELL TELEPHONE LABORATORIES 


: Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service 











~~ 
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By incorporating Radio Frequency heating and Automatic Controls, large daily 
volumes are being realized on the illustrated 354 pound plastic cabinet being 
molded for the Crosley Corporation’s new postwar line. Quality, delivery and 
uniformity are assured in this new, large molded cabinet. 
INTERNATIONAL 's facilities are at your service with meticulous supervision 
of details that will please you. For complete engineering and molding service 
we invite your inquiries. 
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Witco CHEMICAL COMPANY 


MANUFACTURERS AND EXPORTERS 
[Fermerly Wishnick-Tumpeer, Ine.] 
295 MADISON AVENUE, NEW YORK 17, N.Y. © Boston © Chicago * Detroit © Cleveland © Akron © London 
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ERIE RESISTOR 


In the keen competition for after-war customers, with perform- 
ance so closely matching performance, alert automobile manu- 
facturers are paying increased attention to the little spots of 
beauty that add so much to attractiveness while adding little or 
nothing to cost. Naturally, Erie Resistor, pioneer in injection 
custom molded plastics, is in the forefront in its cooperation 
with car builders; in the production of parts as designed by the 
manufacturer; in suggesting changes in design for improve- 
ment of the finished product or for its more efficient production; 
and in suggesting parts that can be made of plastics, with 


increased economy, or utility, or beauty, or all three. 


Manufacturers in other fields, too, making everything from cos- 
metics to washing machines, are turning to Erie Resistor for help 
in package and parts design and molding; for the achievement 
of a sales appeal that begins with the dealer's store, and lasts 
for the life of the product. 

Whether your thinking has arrived only at the stage of wonder- 


ing whether plastics may be the answer, or of complete specifi- 


cations of what you want, don’t hesitate to write 


Plastics Diuision 


ERIE RESISTOR CORP., ERIE, PA. 


“ 
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SPI 
Invites you to attend 


The National Plastics Exposition 


@ SPI earnestly invites you to visit the first National 
Plastics Fxposition, a brilliant pageant of the modern 
plastics that are playing an increasingly significant 
role in product development in virtually every 
American industry. 


La PR en ON eee ~ 


The National Plastics Exposition will tell the whole 
story of all the plastics, what they can do for you, 
how they can do it. Everything in plastics will be 
paraded at the exposition by the industry's foremost 
materials manufacturers, machinery builders, fabri- 
cators, molders, extruders, laminators, service organi- 
zations—for you to inspect, test, compare. 


| 
; 
| 
| 
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For new approaches to your product problems, for 
fresh ideas, for authoritative information about the 
developments that can mean greater volume and 
profits for you—visit this most significant and excit- 
ing industrial exposition ever held! 


a, 7 
NATIONAL PLASTICS. EXPOSITION 


GRAND CENTRAL: PALACE. NEW YORK 
APRIL 22 to 27, 1946 


Sponsored by the Society of the Plastics Industry 
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rue K-D Manufacturing Company of Lancaster, 
¢ Pennsylvania formerly used a metal anvil on 
their popular fruit dicer widely used in hotels, 
restaurants and institutions. Looking for means of 
improving their product and reducing costs sug- 
ygested the possibility of a plastic anvil. The rough 








© *;metal anvil required milling of slots, machining the 
undercut, cleaning and polishing, plus the fact that 
porosity was not a satisfactory factor. 


They brought their problem to us here at LANCE 
and together we went to work. The result is the 
two-cavity mold pictured above, with two views of 
the plastic anvil now part of the K-D fruit dicer. 


This cam-operated mold allows the undercut to be 
molded in the initial operation. Machining, clean- 
ing and polishing are eliminated and porosity is 
absent. The result is a 50% saving for the K-D 
folks . . . another example of how plastics can be 
applied to do things better—and more economically. 


We'll welcome the opportunity to discuss any plastic 
or metal-plastic job with you, and you can be 
assured we'll be the first to tell you if plastics don’t 
appear to be indicated as a solution to your problem. 
Call on us! 
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We mean that literally . . . is it plain, or does it have 4 
complex angles that might be difficult to mold? The 
Winner Process of low pressure lamination enables us 4 


to take the odd shapes as well as the simple ones. 











At present, the majority of our production is being 
devoted to large plastic products including a full line 
of boats, airscoops for giant airliners, deep sea de- Be 
vices, furniture and many other articles demanding 


specialized engineering techniques. 


Consult us about your product . . . perhaps we can 


make it a Winner. . . in plastics. 


winwcatrtastics | 


DIVISION OF WINNER MFG. CO., INC. 200 RAILROAD AVE., WEST TRENTON, N. J. = i 
Bu MO@DERN PLASTICS 
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Wits its remarkably easy and exact 
control of smooth oil-hydraulic power— 
in amazingly rugged and compact form— 
MULTIPRESS continues to cut costs, boost 
output and improve quality on production 
jobs of every sort. 

MULTIPRESS is shown above in action 
at the Universal Castings Corporation 
(Capaco Process) in Chicago, where it 
is specially tooled to clean plaster-molded 
aluminum, brass and bronze castings. The 
close tolerances and smooth finish of these 
castings emphasize the need for precision 
in the cleaning operation. The firm re- 
ports that these MULTIPREsS units have 
brought marked savings in their cleaning 
department. 

MULTIPRESS users in many other fields 
have cited facts and figures showing 
greatly reduced “down time” for main- 


« ‘ a / : 
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CUTS COST OF CLEANING CASTINGS ... 


tenance and tooling setups . . . drastic 
reduction of noise . . . lowered fatigue for 
operators ... increased safety . . . lower 
initial tooling investment . . . important 
savings in floor space . . . and other pro- 
duction advantages. 

A wide choice of models in 4, 6, and 8 
ton capacities, with either manual or 
automatic cycling controls, offer an ex- 
ceptionally wide range of Multipress ram 
actions, Standard accessories for further 
Multipress adaptability include straight- 
ening fixtures, extension tables, bolster 
plates, indexing tables—and the sensa- 
tional new Vibratory Ram Action, pro- 
viding short, uniform, closely regulative 
strokes at frequencies up to 500 per 
minute! 

Write today for latest complete details 
on MULTIPRESs. 
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OTHER CONTINENTAL PRODUCTS: Metal Con- 
tainers + Fibre Drums + Paper Cups + Crown 


Caps and Cork Products + Machinery and 


Equipment. 


FIGHT INFANTILE PARALYSIS + JAN. 14-31 
be MODERN PLASTICS 





Any “Bugs” in your Product? 


if there are, you don’t have to send out 
“feelers” to see if we'll help you out. Ex- 
terminating the “bugs” in new products is 
a job that Continental’s Plastics Division 
is often called on—always glad to do. 


Bank on it—our staff of engineers, de- 
signers, researchers, is well-equipped to 
untie your knottiest problem. Long years 
of experience in working out new products 
for some of America’s best-known manu- 
facturers has given them the necessary 
plastic “know-how.” 

The insect alongside shows several ex- 
amples of Continental’s plastic magic. His 
body is made of flashlight lenses . . . the 
feet are fishing lures . . . the wings are acid 
baffles . . . the claws are coffee maker 
handles . . . the head is a distributor and 


coil part. 


But the list is endless. Set all the plastic 


items we make on paper and they’d fill 
this page. Best thing about it, each new 


day brings a new use. Perhaps plastics 
and Continental’s plastic engineers 
can help you.improve or develop your 
product. Why not drop us a line? 


Tune in: “Continental Cereserry Cius” 
every week over coast-to-coast CBS Network 


CONTINENTAL 


« 


PLASTICS Silas 


DIVISION 



































YOU WIN WHEN OUR “PAPEROLOGISTS” 
PUT “ Awyoeeé" TO WORK FOR YOU! 











MOSINEE, as a product material, con- 
tinues to meet many product-engineer- 
ing and production requirements, where 
improved quality and greater utility 
must be linked with lower costs, to win 
new markets or expand present fields. 
To “make the most of paper”, engi- 


neered as part of your product .. . or 










your packaging...it pays to put Mosinee 
“paperologists” to work. With broad 
experience, extensive laboratory facil- 


ities and efficient production methods 
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MOSINER paver ius company 


Eatential Fapoer Makerd 















at their command, they can establish 


es 2 


controls that assure definite dielectric 


strength, uniform density, specified 
maximum-minimum pH, moisture re- 
pellency, high tensile strength, and 
other technical characteristics which 
help make products winners! 

A conference between the “paperolo- 
gists” of The Mills of Mosinee and your 
management, product engineers, pro- 
duction and sales executives, should 


prove constructive. MOSINEE is ready. 


Please address 
7 your letter 
** Attention Dept. A” 
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HEAT LOSS 
| (} W _COMPRESSION SET 
COST 
ELASTICITY 
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TENSILE 


Emery’s Plastolein X-348 has been evaluated 
in Buna N compounding to prove its worth as 




























a primary plasticizer for mixes containing all, 
or a high percentage, of this type of rubber. 
Typical results prove that X-348 has many 
advantages over other plasticizers without 
gaining them at the expense of other valuable 
characteristics. X-348 is also compatible with 
nitro-cellulose, ethyl cellulose and to a limited 
extent with the vinyls. 


‘Samples for laboratory evaluation and mod- 
erate commercial quantities both are immedi- 





ately available. Write for complete information 
showing comparative evaluations. 





, EMERY INDUSTRIES, Inc. 


LEIC ACID + ANIMAL, VEGETABLE AND FISH OJL FATTY ACIDS 
TWITCHELL PRODUCTS « PLASTICIZERS 


4300 CAREW TOWER «+ CINCINNATI 2, OHIO 


x} a 187 P y Street, Lowell, Mass 401 N. Broad Street, Philadeiphio 8, Pa 
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There’s a big market in premiums 





The making of plastic sales aids was big business be- 


fore the war. It will be bigger ... as soon as ma- 


terials, molds, facilities 


HEN premium buyers and advertising men Jook 

around the exhibition of sales aids at their con- 

vention in Chicago next May they'll probably find 
that the plastics industry’s contribution to their busi- 
ness, in point of variety, color, design, utility and quan- 
tity of goods, will have increased tremendously over 
prewar levels. This means that even if the 1946 volume 
of premiums, prizes and advertising specialties does not 
exceed the 500 million dollar level (at manufacturers’ 
prices) which it reached in 1941, plastic products will 


and new ideas are ready 


market. Whence and how is the big increase to come? 
Such things don’t happen by accident. What is the 
big JF that must be overcome? And who must over- 
come it? 

The answers can’t be given in a few words. There 
are many factors involved—business traditions, adver- 
tising methods, consumer buying habits, past misunder- 
standings and present prejudices. And the combined 
efforts of plastic processors, premium buyers and ad- 
vertising executives are required if they are to be over- 





account for more than 
the 25 million dollar 
business enjoyed from 
premiums in that year. 

Frank H. Waggoner, 
editor of Premium Prac- 
tice and Business Promo- 
tion for the past 37 years 
and one of the foremost 
authorities in the field, 
states that when compe- 
tion sets in, when goods 
are flowing freely again, 
premium merchandise 
can pass 600 million dol- 
lars in volume annually 
and he believes that plas- 
tic products can reason- 
ably hope to represent 10 
to 15 percent of that 
amount, or 60 to 90 mil- 
lion dollars. That’s really 
Big Business, by any 
standard! 

Readers will note the 
terms probably and rea- 
sonably in above state- 
ment. A big IF is im- 
plied—and meant, for 
plastic sales aids never 
before commanded more 
than 5 percent of the 
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“We look for the largest use of plastics as pre- 
miums that the industry has ever encountered, 
beginning just as soon as molders get raw materials 
in quantities large enough to meet the huge re- 
quirements.” 


Frank H. Waggoner, editor 
Premium Practice and Business Promotion 


“We keep an open mind toward all materials. 
During the war it was difficult to get good premiums, 
impossible to get some. Now we're in hopes of 
getting quality merchandise in variety again. How 
many plastic items we'll use will depend on the 
plastics people. We're open to suggestions.” 


M. H. Richards, premium buyer 
Colgate-Palmolive-Peet Co. 


“Plastics for premium manufacture will have 
more competition from light metal, glass and possi- 
bly wood than ever before. But the plastics industry 
has developed more know-how, and that, added to 
a practical approach to merchandising, should give 
it a new advantage.”’ 


come. This article hopes 
to expose the elements 
comprising this uncer- 
tainty, to show how they 
may be overcome, and 
to prove that such action 
will be to the mutual ad- 
vantage of the plastics 
industry and the adver- 
tising profession. 


Types of sales aids 


First, let us analyze 
the sales aid business and 
study some of its past 
uses of plastics. There 
are three main sections: 
premiums, advertising 
specialties and prizes. 
Even though the same 
product may sometimes 
be used in all of these 
three sections, the appli- 
cations are not to be 
confused. 

Premiums—A product 
is classed as a premium 
if it is offered in return 
for coupons, box tops, a 
letter to an advertiser, 
a trip to a store, a serv- 
ice rendered, a special 
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Duane Jones, president 
Duane Jones Co. 
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purchase or any of these plus a small piece of cash. It 
is an inducement to buy; it involves effort as well as an 
outlay on the part of the customer. 

Adbverlising speciallies—These sales aids are straight 
goodwill promoting gifts, requiring no effort or outlay 
from the customer. 

Prizes—These aids require no expenditure of money 
but do demand effort. They are not a big factor. 


Eight premiam appreaches 


Premiums are classified according to the advertising 
appeal which determines what they shall be and how 
they will be distributed. Here is a simple breakdown: 

1. Coupon and discount stamp exchange premiums 
This classification embraces a wide range of utility 
merchandise generally offered through a catalog and 
frequently distributed in exchange for coupons at 
premium stores operated by company using the plan. 

Colgate-Palmolive-Peet Co. offers merchandise in 
exchange for coupons from packages of its own Octagon 
soap products, Borden’s Silver Cow milk, Ballard and 
Ballard’s Obelisk flour, Rumford’s Hearth Club baking 
powder and Wm. B. Riley’s Luzianne tea and coffee. 
The Colgate premium catalog, even in its wartime edi- 
tion of 1945, featured 214 items ranging from aprons to 
razors, from Bibles to wallets. Thirty-five of these 
articles were made entirely or mostly of plastic. 

The Sperry & Hutchinson Co., which operates a 
system of promoting cash business for retailers known 
as the Green Stamp plan, uses a catalog as well as ex- 
tensive display in a big chain of its stores where stamps 
are redeemed for premiums. It offers nearly 500 items. 
Almost all of these premiums are nationally branded 
merchandise, including many that have some plastic 
components. 

2... Purchase privilege premiums—Under this plan, 
which can be made to pay for itself, the purchaser of a 
product, such as a package of tea, is given the oppor- 
tunity of buying another product, such as a teapot, for 
considerably less than the retail price of the premium 


~ product:. It is not necessary for the product and 
‘premium to be related. A famous example was the 


purchase privilege sale by Coca Cola Co. of over a third 
of-e million electric irons in metropolitan New York in 
boosting its retail sales by the case. 

3. Combination sales of product plus premium—In 
this case the purchaser is given no option. She buys, 
say, a package of flour and a cake knife for one flat 
price and generally for a limited time only. 

4. Package premiums—These are generally handled 
as standard gift additions to packages by the firms using 





them. Johnson’s Wax in prewar days was sold with a 
plastic key chain bracelet attached to the package. 
As gift premiums, they may or may not be related to 
the products they accompany, and sometimes they fill 
unusual purposes, such as the Frigidaire savings bank, 
a plastic miniature used by those who purchased F 
Frigidaires on time to save ice money with which to y 
pay for them. 

5. Premium contlainers—Stationery may come pack- sf 
aged in handkerchief boxes; men’s belts in cigarette a : 
boxes. Container re-use is the big idea here. 

6. Self-liquidating offers—This is the big field for 
small items, where the premium deals are generally of- ~ 
fered in radio commercials. For a box top and a dime, 
a quarter or even 75 cents mailed in to the advertiser, 
the consumer receives a premium which she either could 
not buy at retail or which would cost her more in the 
stores. The self-liquidating feature means that the 
advertiser breaks even on his purchase and sale of the 
premium, paying for it and the postage about as much 
as he gets in cash for it. Examples of successful plastic 
premiums in this category are legion. Readers are 
referred to Mopern Ptastics for April 1944. . Y 

7. Gift mail-in premiums—lIn certain cases, adver- ie = “im mine ‘yet se 
tisers offer a premium in return for nothing more than a — we pee eee 
a box top, usually for the purpose of gaging consumer age de: ng af 20,000 o 
acceptance of advertising or audience reaction to a 720,000 Ib. of urea~f ed 0 01 er 6,00 ,00 
radio program. The Pepsodent bathroom tumbler, bowls e to7 wishideoheds | 
made of urea-formaldehyde, was a good example of this 
classification. 

8. Combinations and variations of the above classi- 
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fications—A deal may start out to be a time-limited 
self-liquidating proposition and end up as a permanent * Sor Feee a: 3 
offer, frequently under the guise of a combination sale 

or a package premium. In such cases the advertiser 

patents the idea and then proceeds to tie his mer- ~t 
chandising plans to it. 
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Plastics role in premiums ond 


Now, with this classification as a background, we 
can go back and see the part plastics play in the pre- 
mium.-field. Wecan also define present trends and esti- 
mate their probable effects on the market. 
It can readily be seen that plastic premiums fit all the 
8 categories into which this sales aid was divided. But, 
historically, they performed best as package premiums, 
combination sale of product plus premium items, self- 
liquidating premiums and gift mail-in premiums. Not 
a few started as self-liquidating premiums and ended 
up as combination sale premiums in permanent mer- 
chandising plans, or became standard merchandise for 
both retail sale and coupon premium use. The famous 
plastic premiums, six of which are shown on this and 
the preceding and following pages, prove that when _ = | 
plastic premiums are good, they can’t be beaten as ¢: 
and : 
| 
| 





salesmen. ~ Mee st Ni a "Pale a 
Then where is the big JF that shadows the increased = s Bab-O. oe soak ecially evel ed by a me liny 
use of plastics in premiums? Here is factor 1—to be company whos “ments # worked on the e ign with t 
successful, plastic premiums have to be good! naterial manufacturer. Over 3,000,000 of t ainers 
Good as it relates to premiums has a number of mean- ale isainiatiiat Taavesioty on a ne 
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ings. In the first place, the most successful applica- 
tions of plastic to premiums have been in self-liquidating 
offers, where there was an element of newness and 
glamor to be featured in radio commercials and ad- 
vertising copy, where the quantities ran into the mil- 
lions and where a clever idea or design counted heavily. 
Plastics had the advantage of newness to help them fill 
the bill. But, now, plastics are no longer new. They 
must depend instead upon the three other elements 
which make for good premiums—that is, beauty, utility 
and /or novelty. 


What makes a good premium 


Duane Jones, the “Box Top King,” head of the ad- 


vertising agency of the same name, directs the distri- 
bution of over 3 million premiums a year for such ac- 
counts as Bab-O and lines of packaged foods. He 
points out that since 1851, when B. T. Babbitt in- 
vented the premium idea by giving away pretty pic- 
tures as a means of introducing his packaged soap, 
premiums have run the whole gamut from pieces of the 


‘ Blarney Stone through genuine fox tails for kids to 


tie to their bicycles, to really beautiful household utility 
devices. And among the big volume jobs, the spec- 
tacular successes, there were quite a number of plastic 
products. 

Here is Duane Jones’ list of desirable qualities in self- 
liquidating premiums, with comment on how plastic 
premiums fit the picture. In essence they are the 
“beauty, utility and/or novelty” qualifications which 
were set up as essentials to success in this field. 


1. A perfect premium is based on a clever idea. 
Standardized gadgets, of plastic or any other material, 
will not hit the big time, although they may become 
coupon premiums. If the idea is not new, it must 
possess other advantages that will compensate for 
newness in advertising and radio commercials. After 
all, these items are frequently “sold” to the public 
sight unseen. 


Plastics lend themselves exceedingly well to 
new design. They have color, texture and ability 
to take style shapes. 





2. A self-liquidating premium must be avail- 
able in test quantities first. Customary practice is 
to try out an offer in a fairly tough territory for a few 
weeks before making a national offer. Possibly 25,000 
pieces are needed for the trial. If the results are good, 
orders varying between 400,000 and 1,000,000 may be 














placed. If the premium is that good (and plenty of 
plastic premiums have been) additional orders for more 
millions may be placed. 


If the premium is plastic, single-cavity molds 
or, in the case of fabrication, a limited number of 
jigs may be used on the trial run. 


3. It must have a universal appeal for house- 
wives. Women are the big market for soaps, foods, 
dentifrices and other things sold with premiums. An 
exception to this rule is the children’s premium market. 
But even here it is preferable to offer something that 
will appeal to both boys and girls in a wide range of 
ages. Care must be exercised to make sure that the 
premium is not offered to a market already saturated 
with premiums. In most cases, the premium buyers 
and advertising agencies have methods of surveying 
the consumer markets in order to determine this very 
question. 


Plastic premiums are particularly acceptable 
for household use when specially designed for the 
purpose. There are 34 million homes in the 
United States; all have kitchens, most have 
bathrooms. And plastic premiums are naturals 
for both the kitchen and the bath, because of 
their qualities and because of public acceptance. 


4. It must be worthy and useful. Remember 
that the product leans on the premium, not the pre- 
mium on the product. It must be no more expendable 
than a premium of the same price made from light 
metal, glass, crockery or other material. 


The fact that so many products which began 
their careers as premiums are now standard retail 
merchandise proves their worth and usefulness. 


WHAT ABOUT AD SPECIALTIES? 


“There is a place for plastic advertising special - 
ties in every price range. Just remember that 
they must have dignity and usefulness and be 


designed to carry a printed or stamped sales 
message. New ones are always needed.” 


Eugene A. Behr, president 
Advertising Specialty Associates 





5. It should be exclusive. For real punch in a 
premium offer, the product should not be available 
anywhere else and, for at least six months after the of- 
fer is cancelled, should not be offered at retail at less 
than twice the “price” that people paid for it when it 
was a premium. 


This takes us back to the design angle and to 
the constant cry of the premium buyers, “Bring 
us an idea.”” The best design creations for plastic 
materials can only be achieved by experts in 
plastic processing. 


6. It should, if possible, tie in with a fad or 
outstanding news event. The recent Freedom 
Sword Pin premium, issued by Duane Jones, is an ex- 
ample. It was a miniature replica of the sword pre- 
sented to General Eisenhower by the Lord Mayor of 
London not so long ago, and it immediately caught 
women’s fancy. 


It is quite as feasible to tailor a plastic pre- 
mium to a made-to-order market as it is a pre- 
mium of another material. (Please turn lo nezl page) 


Good advertising specialties of plastics include desk pads, thermometers, an eye particle remover, 


a nickel-bank key chain, letter openers, thimbles, automatic pencils. All are useful and well made 
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Colgate-Palmolive-Peet Co. features these plastic items in its long list of premium 


merchandise offered in return for coupons available with its own and other manu- 
facturers’ products. Included in the picture is the well-known phenolic ocharina. 
Originally the company bought these in Europe but when a plastic instrument was 


Hew to assure a plastic market 


There is the list. At this point it appears that plas- 
tics are perfect materials for good premiums, and as 
soon as materials and molds are available the field will 
automatically more than double itself. Whether it 
will or not depends upon the cooperation or lack of it 
between premium buyers, advertising agents and plastic 
processors. The past successes of plastics premiums 
have been due in no small measure to continued 
interest of all these men, beginning with the creation 
of the design and continuing through the mold construc- 
tion and material selection to the production itself. 

Rather than draw out the pros and cons we here pre- 
sent a list of things that must be done if plastics are to 
be assured a substantial place in the premium field, 
with allocation of responsibility, based on a good num- 
ber of interviews: 

Design—The advertising agent must lay his cards on 
the table and name the account that wants the pre- 
mium. Otherwise the plastic designer is either fishing 
for an idea in the dark or may have suspicions that the 
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developed in this country a switch was made to the new product which met with success 





buyer intends to shop around for a better price on the 
production job. 

The processor must recognize the fact that premium 
manufacture is creative work, not necessarily custom 
molding. He must be equipped to create ideas, engi- 
neer original designs and merchandise them if he wants 
this business. 

Mold and development costs—Who pays for the de- 
velopment? Who pays for the molds? And when? 
The habit of custom molders is to accept payment for 
a mold when it is okayed for production. The desire 
of many premium buyers is to amortize the cost of the 
mold over the prices on the first big run. Yet, because 
there must be little delay between a successful trial 
and the main national premium offer and because multi- 
cavity molds take weeks to produce, the job must be 
started. Advertising agencies, premium buyers and 
plastic processors must work out a method of financing 
development work in which the risks are shared. 

Cost of premium—If a premium is to be worthy, it 
will cost more than an expendable gimcrack. It will 











The combination requirement of utility plus beauty in premiums and advertising dis- 


plays is apparent in this assortment of additional plastic items offered by the Colgate 


company. Every piece shown here has both qualities. The products look well in 


catalog illustrations or on displays and they will stand up very well in service 


have to be properly made, out of the right material. 
Premium buyers must realize that “can we make it 
cheaper in plastics?”’ is no sound criterion of purchase, 
but should be “can we make it better in plastic?”’ 

In any material, a good premium will cost more than 
a piece of junk! Plastic processors, going after this 
business, must be prepared to sell on this basis. 

Advertising qualities—The processor should consult 
with the advertising agent over how the plastic pre- 
mium is described in copy or radio script. Where a 
premium is to withstand household use, it should carry 
an informative label. It will be to both parties’ ad- 
vantage to see that these things are done since too few 
consumers know one plastic from another. 

IF these things are done, the field for plastic pre- 
miums will be greatly enlarged. Good plastic premiums 
will be produced and sold by the millions. For plastics 
processing is a mass production proposition whose big- 
gest prewar output was in low-priced quality items. 

Printer’s Ink Monthly, in its survey of premiums and 
premium plans for 1940, the last big year in this busi- 
ness, showed that the highest price set on a premium 


was 65 cents plus a Rinso wrapper for a 3-quart sauce- 
pan. There were a few offers involving the sending of 
50 cents cash, many at 25 cents,afewat l5cents. But 
most offers were set at 10 cents. Note that the mailing 
of a single coin is most desirable. 


Advertising specialties 


Now, let us consider advertising specialties, that is, 
straight goodwill-promoting gifts. According to Ad- 
vertising Specialty Associates and Advertising Souvenir 
and Calendar Co., products for this field must possess 
the following qualities: ; 

1. The big market is for office supplies, for pre- 
miums that can be used by business men, preferably at 
their desks, where purchasing decisions are made. 
There is also a big and growing market for items with 
appeal to housewives, and also a children’s market. 

2. They must be able to take the imprint of the 
name, address and sales message of the donor, either by 
stamping or application of decalcomania. 

3. They must be light in weight to keep down the 
cost of shipment and handling. (Please turn to next page) 
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4. They must be clever enough in design to make 
an impression on the prospect. In most cases, this 
means that they must be designed especially for this 
field—not as an afterthought to the resale market. 
Ninety-five percent of the millions of dollars’ worth of 
merchandise used in the advertising specialty field is 
manufactured solely for this purpose. 

This field is wide open for new merchandise. Mold- 
ers are currently miliions behind orders on prewar- 
designed items. The business is starving for goods and 
for clever ideas. 

Light weight, color, formability, adaptability to 
mass production all favor the use of plastics in adver- 
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to carry advertising copy as well as informative labeling 


tising specialties. However, serious mistakes have 
been made in its use for this field in the past and should 
be mentioned here as a warning. Take, as examples, 
polystyrene combs with no flat surfaces, a fault which 
made them liable to shatter during the stamping proc- 
ess; letter openers and swizzlers that lacked strength. 
Overbalancing these mistaken applications is the 
work of the many molders who, having specialized in 
these products, have developed their own lines of spe- 
cialties and merchandised them in huge volume. 
Thermoplastics hold the big interest in this field but 
many items made of urea and phenolic compounds and 
vinyl sheet are also used. Prices to the jobbers range 
from 2 cents to 2 dollars apiece. Here is a list of 
advertising novelties found acceptable at all times: 
Letter openers, thermometers, six-inch rulers, drink 
swizzlers, memo pad holders, strong thimbles, desk 
calendars, pocket combs, desk magnifiers, key chain 
gadgets, matchbook cases, mechanical pencils, blotter 
covers, ash trays, long drink spoons, drink coasters. 
The possibility for much larger volume is indicated 
by a recent swing to interest in export. It is quite pos- 
sible that American plastic advertising specialties will 
soon be found all over the world, representing foreign 
as well as American companies. 
Lack of materials and mold-making facilities are 
temporarily delaying new development in premiums 
and advertising specialties. But it is coming. To 


Top: A recent entrant into the field of plastic premiums 
is this ash tray of urea or phenolic. It can be made with 
a mame or trademark molded in by means of a removable 
tooled ring in the mold. Lower left: A new premium is 
this cellulose acetate table lamp the entire length of 
which houses a 15-watt fluorescent lamp. It emits a soft 
glow, with a maximum of light coming from the ivory trans- 
lucent upper section. Below: Another new premium is a 
set of cellulose acetate birthday candle holders in pastel 
shades of ivory, pink, blue and yellow. Package is planned 

















Plastics have served the 
American housewife well in 
the past. Indeed, several of 
the cellulose acetate kitchen 
utensils and servers, such 
as these salad forks and 
spoons, now accepted as 
standard, were premiums 
at first and became ordinary 
merchandise following in- 


troduction as premiums 


date, goods for both markets have been largely molding 
propositions, because runs are tremendous and mass 
production was associated in the minds of buyers with 
molding. However, modern automatic machinery, im- 
proved techniques of fabrication and the use of new ma- 
terials will make fabrication a bigger premium factor in 
the future. 


A challenge te plastics 


When they enter the premium field, plastic processors 
are accepting a challenge to improve and expand their 
own service and merchandising plans. And because 
there is nothing quite so good in the premium and 
advertising specialty fields as good plastic products— 
the increased use of this material in premiums is also a 
challenge to premium buyers and to advertisers—espe- 
cially those having new products which are to be intro- 
duced on the market! 


Credits 


Lone Ranger whistle: Tenite, assembled by Chicago Musical 
Instrument Co., tube molded by Sandee Mfg. Co., bell and mouth- 
piece by Elmer E. Mills Corp.; Frigidaire bank: Lumarith; 
Wheaties bowl: Beetle; Bab-O container: Beetle, molded by Mack 
Molding Co.; Cooking timer: Catalin; Litile Orphan Annie mug; 
Beetle, molded by Kurz-Kasch, Inc.; Desk pad: cellulose acetate 
molded by Minnesota Plastics Corp.; Eye particle remover: Lucite, 
molded by Allergy & Medical Products Co.; Nickel-bank key chain: 
molded by Plastic Manufacturers, Inc.; Table lamp: . designed 
by C. E. Waltman & Associates, molded by Elmer E. Mills 
Corp. for All-Lite Mfg. Co. 
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| Railroading in miniature 


by J. L. BONNANO* and J. E. CURRIER} 


Plastics are used extensively in model electric trains 
because of the accuracy with which they can duplicate the 
details of full-scale railroading equipment. Phenolics 
are also employed for their insulating properties, good 
impact strength and dimensional stability which are of 
importance in switch bases and transformer cases, and for 
their high surface gloss. Polystyrene is the material 
used in such applications as the Gondola car. It has the 
advantage of light weight and the ability to withstand the 
high temperature atlendant upon the application of a 
baked coaling of paint. Even more model plastic train 
parts are planned for the future. 


E youngster wiio turned aside from a model elec- 
tric train because the number of uprights in the ob- 
servation car railing didn’t correspond with that of 

the actual train wasn’t looking at one of the small-scale 
railears produced by the Lionel Corporation. Realism 
is the theme of this company, a realism that extends to 
the use of the blueprints employed by the major rail- 
roads in the building of their rolling stock. After being 
scaled to plaything proportions, these prints are used 
} Tech pone Rana By akelite Corp. 
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as the specifications for the Lionel line of model trains, 
But the best drawings are of no use if their detail 
cannot ‘be reproduced exactly. That is why Lionel 
uses plastics for a great many of its products. It has 
found from years of experience that plastics of either 
the thermosetting or thermoplastic types give a com- 
bination of properties unobtainable in many other ma- 
terials—light weight, impact strength, dimensional 
stability, good dielectric qualities, to name but a few. 


Past, present and future 


The Lionel Corporation’s use of plastics really falls 
into three distinct catagories. First, there are the 
molded parts presently in production. This group 
should be supplemented, before long, by a number of 
new pieces of plastic model railroad equipment. Some 
of these will be designs never before produced by the 
company, some will be parts previously made from non- 
plastic materials. This second group overlaps some- 
what with the third which includes uses in which cer- 
tain types of plastics were found unsatisfactory as 
planned, necessitating change of material or design. 

The preparation of blueprints for each of its model 
train parts is just the first step in this company’s pre- 












production schedule. Next comes the machining of a 
model from the plastic which has been selected as best 
suited for the application, a selection made in coopera- 
tion with plastic materials manufacturers. 

If the model is satisfactory in the plastic specified, a 
single cavity experimental brass mold is then produced. 
This mold is used in conjunction with laboratory- 
sized molding presses of either the compression or in- 
jection type, depending upon whether thermosetting 
or thermoplastic material has been selected for the 
piece. Only after careful study is a full-scale commer- 
cial production mold turned out. 


Established plastic parts 


Switch and track bases—Switch and track bases are 
molded of general-purpose black phenolic because this 
material simplified the insulation problems. For added 
strength, Lionel designed these pieces with ribbing. 
The construction and material combine to produce 
parts that remain flat better than similar pieces made 
of other types of plastics. 


Transformer cases and control bores—The transformer 


cases, which are molded in two halves (Fig. 2), weigh 
2'/, pounds. Phenolic molding materials with long 
fiber cotton flock content or macerated paper base 
were found to have good impact strength for this ap- 


plication and were superior in dimensional stability. 


1—Here are a few of the phenolic model train parts that 
are so largely responsible for the realism of the photo- 
graph on the opposite page. Pullman, coal car and truck 
sections duplicate the equipment of major railroads. 2— 
The use of phenolic materials with long-fiber cotton flock 
content in this transformer gives the case strength and 


stability, yet keeps it light enough to handle easily 
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Black general-purpose phenolic was selected for the 
control boxes for whistle, remote and crane controls 
because it simplified the electrical insulation problems 
and yields a piece with high surface gloss at low price. 

Pullman cars and commutalors—Station platforms, 
log loaders and Pullman cars are also molded of gen- 
eral-purpose phenolic materials. The Pullman car, 
which measures 18 in. in length, is painted the color of 
the original railroad car for greater realism. Since the 
only other means of producing this car with equal 
authenticity would be through the use of die castings 
of metal, the adoption of plastics affects a three-to-one 
saving not only in cost but also in weight. 

Commutators utilize phenolic molding blanks, for 


no other molding material could be found which had 






































comparable flexural strength when press-fitted onto a 
shaft. The list of applications for which phenolics 
are used also includes coil forms, laminated gear and 
switch swivel rails, to mention only a few. 

Small thermoplastic parts—Thermoplastic molded 
pieces also play their part in the production on these 
miniature railroads. Head lights, running lights and 
the caps on transformer and switch controls are molded 
ef transparent clear red and green polystyrene. The 



























































3—The small-scale Gondola car is transparent as it comes 
from the injection press. The dull black finish is achieved 
by painting the polystyrene 
160° F. 4—But using polystyrene for the Gondola, the 
manufacturer was able to achieve the proper wall thickness 


surfaces and baking at 





picket fence which adds to the realism of the miniature 
is injection molded of black polystyrene. 

The Gondola car—Made from stamped sheet metal 
in previous production, this car (Figs. 3 through 5) is 
now produced from transparent polystyrene. It is 
injection molded, then painted, and baked at 160° F. 
to obtain a dull black finish which gives it authenticity. 

Polystyrene was chosen for this intricate application 
because of its superior dimensional stability, light 
weight, adequate strength and the fact that, although 
thermoplastic, it can withstand this high baking tem- 
perature better than other thermoplastic materials 
tested by the company Then too, the use of poly- 
styrene permitted sufficient wall thickness in the 
finished part, particularly at the ends, assuring scale 
accuracy. In a stamped sheet metal piece, such varia- 
tions in thickness could only be achieved after numerous 
pressing operations, and then the parts would be of ex- 
cessive weight. 


Parts to come 


Lionel’s plans indicate that many other parts be- 
sides those just mentioned will be molded from plas- 
tics. The new station house (Fig. 6) is to have a roof 
molded of black general-purpose phenolic in a simulated 
tile effect which will be painted in order to obtain the 
terra cotta color desired. ‘The base of this station is to 
be of the same material, molded to simulate planks. 

As for thermoplastic materials, a new merchandising 
car as well as a box car will be molded of polystyrene. 
These proposed applications can be attributed to the 
success of the Gondola car. Other planned items in- 
clude a tank car of polystyrene, injection-molded poly- 
styrene window and door frames for the new station and 
station house windows of translucent vinyl resin sheet. 
Then too, the plug used on the transformer wire will be 
molded of vinyl elastomeric plastic in place of rubber. 
The wire itself will be insulated with a viny] wire insula- 
tion compound. 


Changes in material selection 


Crane boom—Although Lionel considers itself ex- 
perienced in the use of plastics, the following examples 
show how mistakes in material selection show up sooner 
or later. One such mistake in the past was with the 
crane boom which was made of a green general-purpose 
thermosetting molding material. To keep the part 
realistic, it was necessary to maintain a non-uniform 
wall section—bad engineering practice in thermosetting 
molded part design. The result was distortion and high 
breakage. In the future this part will be made from 
cellulosic compounds which have the capacity to toler- 
ate non-uniform wall thicknesses. 

The whistle—The whistle was originally made of die 
cast metal. When this material became difficult to 
obtain, Lionel was forced to change to a cellulose 
plastic. This was found unsatisfactory due to warpage, 
shrinkage and difficulty in assembly. When die cast 
metal became available again, the whistle was once 




















5—After the polystyrene 
Gondola cars are mounted 
on a continuous bent con- 
veyor, they pass through 
a paint chamber and then on 
to the baking oven which is 
maintained at 160 F. 6— 
The model station house 
may soon have a roof of 
molded phenolic tile and 
base planks of the same ma- 
terial painted to achieve the 


desired terra cotta color 


more produced from metal. However, at the present 
time, retooling is taking place in order that this piece 
may be injection molded from polystyrene. In this 
way the company hopes to obtain better economy 
through faster assembly, dimensional stability, a 
better strength-weight ratio and minimum air leakage. 

Whistle impeller—The whistle impeller, which was 
originally made of a metal stamping and then as- 
sembled, was found to fit very loosely to the shaft un- 
less soldered. This necessitated a change to a zinc die- 
cast piece. Production of this piece has since been 
changed so that the part is molded of general-purpose 
phenolic, chiefly because the use of this material re- 
duced cost to one-sixth of what it was originally. 
Weight too was reduced by one-third. 

Collector shoe 


plastic where another succeeded, and a subsequent 


Another example of the failure of one 


return to the original plastic on the basis of better de- 
sign, is the remote control collector shoe. This mecha- 
nism, which uncouples the cars when they are run 
over a special track, was originally made from a cellu- 
lose: plastic. It was found that heat from short cir- 
cuits distorted these pieces. Compression-molded 
phenolics were then used and proved satisfactory. To 
speed production, further reduce costs and improve 
strength qualities, the part itself has since been re- 
designed to eliminate heat transfer. This means that 
it is possible to use a 40-cavity injection mold and 
the original cellulosic compound. 

It is of considerable significance that the company 
has found it to be easier in many cases to use either a 
transparent or colored molding material and paint it 
later to the desired shade. In the case of the Gondola 
car, for example, it was more economical to use trans- 




















































parent polystyrene which was then painted and baked 
to obtain the necessary dull finish. The same is true 
of the Pullman car molded of black phenolic. 


Design. material. technique—are important 


The Lionel Corporation feels that sufficient experience 
has been gained in actual production over many years 
with many plastics to prove that plastics must be used 
equally as carefully as metals. The use of the proper 
material in conjunction with correct design, good tool- 
ing, and skillful production, will assure an efficient 
finished part only if it is within the realm of the proper 
ties of the plastic itself to fulfill the duties required of it. 


Credits—Phenolic, polystyrene and vinyl applications described 


in this arlicle use Bakelite phenolic and polystyrene, and Vinylile 
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COLOR PLATES AND PHOTOS, COURTESY FIRESTONE TIRE & RUBBER CO. 


I—Yarn spun from vinylidene chloride monofilaments has now been woven into an 


ivory brocade with gold lamé dot embroidery. Belying its fragile appearance this 


fabric is stainproof. It can be wiped free of almost any stain with a damp cloth 


MODERN PLASTICS 








ROCADE woven from vinylidene chloride mono- 
filaments has made its bow in the high style field. 
Shot through with soft muted colors and embroid- 

ered with gold lamé this new Velon fabric brought gasps 
of wonder from an assembly of fashion editors when they 
first saw it made up into evening tunics, turbans and 
full length wraps. And it brought conviction too that 
synthetic fabrics will soon be invading every field where 
material is used, a conviction that is partly confirmed 
by the announcement that processes have been devel- 
oped for the extruding of vinylidene chloride multi- 
filaments from which the softer dress and drape textiles 
will be fashioned (Fig. 3). First stress, however, will 
be placed. not on luxury fabrics such as brocades and 
sheers but upon material of a weight and texture suit- 
able for upholstery and seat coverings. 





Up antil now 


The development of Velon had really only started 
when the war broke out. Then, in an incredibly short 
space of time, the entire output of these vinylidene 
chloride monofilaments was assigned to the war depart- 
ment—for screening. But before it went into the serv- 
ice there was time for it to have been tested as uphol- 
stery material on public conveyances and as seat cover- 
ings in theaters and institutions. 

Constant hard wear, carelessness of guests and pa- 
trons, and continued exposure to dust and dirt are the 
conditions that are normal to institutional furniture. 


2—Brocade is the newest 
cloth produced from ex- 
truded vinylidene chloride 
monofilaments — upholstery 
is perhaps the oldest. This 
medium-weight fabric has 
excellent draping qualities 





Glamor and utility 





in plastic fabrics 





One of the major items of expense for hotels, theaters, 
hospitals and restaurants has been that of frequent re- 
decorating made necessary by the failure of many con- 
ventional fabrics to stand the wear and tear. It was 
found that even after four years upholstery material 
woven from these plastic monofilaments retained its 
brightness and was not affected by cigarette butts, 
moths, acids and sunlight. So easily cleaned with 
soap and water, this material provides spotless and 
sanitary seating while saving institutional managers 
thousands of dollars in maintenance and replacements. 


Properties of weven plastic fabrics 


In addition to its resistance to stains, alkali and acids, 
moisture and salt air, this material is highly resistant to 
cracking or sun checking. When woven, the textile is 
remarkably tough and snag resistant, and practically 
fireproof. It will not sustain combustion but will char 
if exposed over a prolonged period to a direct flame. It 
has a tendency to soften under extreme temperatures 
but will withstand up to 170° F. without any noticeable 
alteration in its physical characteristics, up to 300° F. 
before melting. 

Unlike most materials, especially those of animal or 
vegetable origin, vinylidene chloride monofilaments 
toughen when wet and their resistance to abrasion in- 
creases with age. Apother property working to the 
textile’s advantage is its non-absorbency. 

Further, Velon can be manufactured with a controlled 














elasticity. For example, it can be produced with a 10 
percent elasticity with a full, but gradual, 100 percent 
recovery. This prevents sag and bag in the material, 
an important consideration whether the material is to 
be used for upholstery and drapery or for dresses. 

But it isn’t always the practical side that proves most 
interesting to a housewife when she selects a suiting, 
drapery or upholstering material. While the fact that 
such a material might wear well would be appealing, 
its aesthetic qualities would probably do more to 
weaken her sales resistance. 


Ceoler as a determining factor 


As soon as production facilities permit, this material 
will be available in all the hues of the rainbow. It will 
be woven into soft pastels, into brilliant and vividly 
sharp basic colors, plaids, stripes and solid colors with 
a high degree of sun fastness. 

The reason for the wide selection of colors and their 
sun fastness is that the pigments are basic in the vinyli- 
dene chloride monofilaments, or multifilaments them- 
selves. The colors are ground into the plastic and thus 
become an integral part of the woven textile. This 
makes possible the production of designs that will con- 
tinue sharp and bright for as long as a remnant of the 
material is in existence. Already designers are working 
on novel and unusual patterns that heretofore have 
been considered impossible because of the danger of 
delicate colors in conventional fabrics running and fad- 
ing as the result of exposure to moisture or sunlight. 


Weaving technique 


When all vinylidene chloride monofilament produc- 
tion was allocated at the outbreak of war to the armed 
services for urgently needed screening, there was no 
time to build new processing equipment. It was neces- 
sary, therefore, to use the weaving machines at hand, 
making certain modifications and improvisations. The 
looms of Hafner Associates, Inc., designed for the weav- 
ing of fine upholstery, drapery and dress goods fabrics, 
was—and is—the equipment employed in the weaving 
of the 0.012-in. diameter Velon (the size monofilament 
presently in production) into military screening. 

The synthetic yarn is received on large wooden bar- 
reled spools each of which can hold about 1 to 1'/, lb. 
of the spun monofilaments. Larger reinforced pins on 


3—Sheer fabric woven from extruded multifilaments is in the 
experimental stage. Here an unfinished laboratory sample 
is compared with monofilament upholstery material. 4— 
Exceptionally heavy material is produced for use as seat cover- 
ing in commercial transportation. This is the applica- 
tion where the fabric’s stainproof qualities are put to the 
test. 5—Another vinyl material useful for luggage, shoes, 


handbag: and upholstery is this leatherlike sheeting 

















the creel were provided to hold these 
packages. The warping mills or frames 
had to be reinforced to withstand the ten- 
sion and pressure which this monofilament 
yarn exerts. In the beginning, wooden 
beams were used for this reinforcement 
until the more practical all-steel beams 
were available. 

The quilling of this yarn is done by 
taking the yarn overend from the spool 
and passing it through a set of disk ten- 
sions with spring attachments. Regular 
quilling machines are employed for this 
purpose. 

The tension and pressure exerted by the 
monofilaments because of their greater 
weight in comparison to ordinary yarns 
had another effect on the weaving opera- 
tion. The mill found it necessary to re- 
inforce the whole train of gears on the 
take-up motion. Special attention had to 
be paid so that the heavy rope let-off 
motion worked smoothly and the temples 
were properly set. Larger heddles, heav- 
ier drop wires and reinforced reeds were 
also necessary. Since these monofila- 
ments are more flexible when heated, the 
application of higher temperature is essen- 
tial to render the yarn more pliable for 
weaving, especially in the interlacing of 
the ends and picks. A finishing operation 
consisting of controlled heat and pressure 
is applied to the fabric. 

With the end of the war, heavier types 
of looms will undoubtedly be available for 
the weaving of these monofilaments. And 
there will be opportunity for building 
warping equipment suitable especially for this type of 
yarn, and for developing new and improved methods of 
quilling the monofilaments. 

However, wartime experience has shown that without 
purchasing new equipment, mills can produce cloth 
from vinylidene chloride monofilaments. Any textile 
mill can, with only minor and inexpensive changes, 
switch from cotton, woolens or rayons to this synthetic 
textile and back again. 

Because of this, a seat manufacturing company would 
not be limited in its purchase of Velon seat covering to 
any particular mill. Mills which supplied him in the 
past with conventional seat coverings could supply him 
with this woven plastic upholstery. 


Present and future applications 


The application which will undoubtedly receive first 
attention now that Army demands for screening has 
eased up is that of upholstery for buses, trucks, air- 
planes, trains, street cars and other public transporta- 
tion units. Then there is the private automobile. 
Woven vinylidene chloride monofilaments as theatre 








6—Brocade woven of vinyl chloride monofilaments does not have 


to be kept under wraps. Because of the ease with which it can 


be cleaned, the fabric can be made up into turbans and shoes 


seat coverings have already been mentioned, but their 
use in hospitals may prove even more important. Here 
the fabric’s resistance to strong acids, disinfectants and 
cleaning agents, no matter how often applied, is the 
paramount factor. 

The material should also be available soon in tents, 
beach bags, belting, golf bags, swim suits, handbags and 
luggage, shoes, cables and twine, fishing equipment, 
millinery and curtains. 

Although this fabric will definitely invade the fine 
dress and fabric field, as well as the hosiery and lingerie 
business, production costs now confine the limited 
amounts available to the ultra-fashion field. Increased 
production can be expected to lower the costs to such 
an extent that the material will, within a reasonable 
time, be available for more popular priced apparel. 

There are two other members of this family of cloth. 

Velofiim—This vinylidene chloride material, which 
can either be cast or calendered in from 1 to 50 mil 
thicknesses, is an excellent packaging material. In its 
heavier weights it is suited for raincoats and rain hats. 

Velofler—Resembling leather and imitation leather 
(Fig. 5), this material is waterproof and vermin proof. 
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Many novel and practical 
finishes can be obtained by 
coating plastic parts with 
metal, and vacuum evapo- 
ration provides a simple 
and quick method of plat- 
ing plastics with gold, 
silver, aluminum, chro- 
mium, nickel, tin and even 
platinum. The finish of 
the metal coating depends 
upon the finish of the plas- 
tic to which it is applied 


Metal coating by vacuum evaporation 


by F. C. BENNER* 


T is frequently desirable to apply metal coatings to 
the surfaces of plastics for both ornamental and 
utilitavian uses. With the increasing production of 

plastic articles for civilian consumption, methods of 
metallizing plastics are commanding a great deal of 
serious attention. A new approach to this problem is 
the vacuum evaporation method which became estab- 
lished during the war years when it was used in the 
coating of glass optical surfaces with both low-reflecting 
materials such as magnesium fluoride and with metals 
such as aluminum, silver, gold, rhodium, chromium 
and other metals for use as front-surface reflectors. It 
appears safe to predict that novel finishes could be pro- 
duced by applying this method to metallizing plastics. 


Vacuum evaporation process 

The vacuum evaporation process itself is relatively 
simple and when used with properly designed and engi- 
neered equipment offers no serious production problem. 
The metallizing is done in an enclosed tank or chamber 
which has been evacuated to an absolute pressure of 
10-* to 10-* mm. of mercury. The articles to be 
coated are placed in the chamber in racks or jigs at a 
distance of several inches from a filament, or filaments, 
from which the metal is evaporated. The construction 
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of this filament varies according to the particular metal 
being evaporated. It may be a coiled tungsten or 
molybdenum wire on which the metal to be evaporated 
is wound as wire. In other instances, boat-type con- 
tainers of molybdenum or tungsten afford the means 
of evaporating the metal which may be in the form 
of pellets, granules or any readily available shape. 

The filament is heated electrically until the tempera- 
ture of the metal to be evaporated is raised to a point 
where its vapor pressure attains a value of approxi- 
mately 0.01 mm. of mercury. At this point the metal 
evaporates at a rate sufficiently rapid to cover the arti- 
cles with an opaque coating in a period of a few seconds. 

Filament temperatures reach values of the order of 
several hundred degrees centigrade. Therefore, during 
the time of coating, heat is given off which is absorbed 
by the plastic articles. Normally, the coating time is 
short enough so that the plastic does not warm up to a 
temperature which will cause it to distort or will dam- 
age it. Some of the more highly plasticized plastics 
do, however, present problems because of a tendency to 
outgas badly. This results in an undesirable rise in 
pressure in the coating chamber. 

The vacuum is produced in the coating chamber by a 
combination of mechanical pumps and a diffusion 
pump. The mechanical pump is used to “rough”’ the 




















system down to a pressure of approximately 100 microns 
(1000 microns = 1 mm.) of mercury; at this point a 
diffusion pump, which has much greater pumping speed 
at these very low pressures, takes over the job of remov- 
ing the remaining gas and evacuates the system down to 
the pressure of 0.05 to 0.1 micron required in the coating 
process. The total time required to pump a moderate- 
sized unit down to the requisite pressure need not ex- 
ceed 5 or 10 minutes. 

The over-all operation is conducted somewhat as 
follows: The plastic articles to be coated are loaded 
into the evaporating chamber in suitable jigs or frames 
through a door or port. The port is then closed and 
evacuation begun; when the proper degree of vacuum 
has been obtained, the filaments are heated by manipu- 
lating electrical controls mounted on a panel board, 
attached to or adjacent to the evaporatiag machine and 
the evaporation is accomplished. When the articles 
have been coated, the filaments are allowed to cool for a 
minute or two, the vacuum pumps are turned off or 
valved out of the system, and air is readmitted to the 
chamber. The loading port is then opened and the 
finished work removed. The entire cycle need not ex- 
ceed a total time period of more than one-half hour, and 
on some units may take as little as 10 to 15 minutes. 


Advantages of vacuum evaporation method 

A great advantage of the vacuum evaporation 
method lies in the wide range of metals which can be de- 
posited. Theoretically, any metal can be evaporated; 


practically, some limitations are imposed by the very 
high filament temperatures required to evaporate 
metals such as tungsten, molybdenum and similar 
metals. Fortunately, the more commonly encountered 
metals including aluminum, copper, gold, silver, 
chromium, cadmium, zinc, nickel and tin can all be 
evaporated without serious difficulty. Platinum, rho- 
dium and palladium, however, require special techniques. 

The finish of the metal coating depends entirely on 
the finish of the plastic to which it is applied. Coatings 
of aluminum and silver on ordinary sheet methy! 
methacrylate give very good mirror surfaces. Metals 
deposited on molded plastics likewise exhibit high gloss 
and brilliance and need no buffing. 

Since the coating is formed by molecules condensing 
from the vaporized state, the film very closely follows 
the contours of the object. Stampings and indenta- 
tions are evenly coated, the metal showing no tendency 
to fill up fine engravings. Very sharp masked areas 
can be obtained by use of suitable masks. 

In general, no pretreatment of the plastic is required 
other than that necessary to insure the plastic being 
free from oil, grease, dust or other extraneous matter. 
In some cases, special pretreatment may improve the 
adhesion of the coating or impart other qualities. 

The entire range of plastics to which this process can 
be successfully applied has not yet been thoroughly ex- 
plored. Successful coatings have been applied to 
methacrylate, polystyrene, butyrate and some types of 
acetate plastics. 





According to the latest figures, approximately 
200 companies will participate in the first Na- 
tional Plastics Exposition to be held in the 
Grand Central Palace, New York City, on April 
22 to 27. The show is being sponsored by the 
Society of the Plastics Industry. 

The Plastics Exposition, which is the first 
ever held on a national basis, will bring together 
for the first time in one place and at one time the 
leading manufacturers of plastic raw materials 
and machinery, and the companies that process 
the compositions into end products. Attend- 
ance will be drawn not only from all parts of the 
United States but also from Canada, Latin 
America and Europe. 

The show is designed to give manufacturers, 
whose knowledge of the properties and possibili- 
ties of the various plastics is necessarily limited, 
the salient facts about the industry so they can 
determine when and how they can use the various 
plastics in their own products. 

Anticipating a large attendance of business 





$.0.I. National Plastics Exposition 


executives from outside New York City and 
recognizing that many of these visitors will want 
tc spent several days at the Exposition, the So- 
ciety of the Plastics Industry is organizing a 
special housing bureau, which will be run by the 
New York Convention and Visitors Bureau, to 
assure adequate hotel accommodations for these 
out-of-town industry members. 

Concurrently with the Exposition, the Society 
of the Plastics Industry will hold a convention at 
which leading authorities will tell about the 
latest advances in plastics technology and plastics 
applications. 

In order to permit thorough study of the ex- 
hibits by representatives from industry, the 
general public will be admitted to the Exposition 
only on the last three days of its showing. Daily 
hours will be: Monday and Tuesday, April 
22-23, from 11 a.m. to 10 p.m.; Wednesday, 
April 24, from 11 a.m. to 6 p.m.; Thursday and 
Friday, April 22-26, from 11 a.m. to 10 p.m.; 
Saturday, April 27, from 11 a.m. to 6 p.m. 
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NEW method of forming curved plywood parts by 

the partial bonding of the wood with two different 

types of resins at different stages in the produc- 
tion cycle is one of the many wartime developments 
which promises to have wide application for consumer 
goods. Worked out for the manufacture of binnacle 
stands, pack boards, pontoon bridge parts and calibra- 
tion boxes, the process opens the way to economical 
assembly-line production of such civilian items as lug- 
gage, refrigerators and radio cabinets. 

When early in the war the Army transported ‘‘men 
of the North’ with sled-toboggans, the need was for a 
fast as well as an economical method of production. 
Lacking the equipment necessary for bag molding, the 
method used in making Army skis and toboggans, the 
Red Lion Cabinet Company decided to turn out the 
sled-toboggan convertibles by a new method which 
had been worked out in their own shops. 

The sled toboggan was designed for transportation 
of weapons, supplies or wounded in areas where snow is 
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The sled-toboggan consists of the following plywood parts 
(shown at the left): runner, foreground; handle, directly in 
back of it; bumper, U-shaped part; 4 stanchions; the mor- 
tised back rest; the gee pole; and tray in the background 


prevalent. Since it is dependent primarily for its mo- 
tive power on men, its weight was kept to the very 
minimum. Capable of handling a constant load of 
around 400 lb., it has been tested under 1000-lb. loads. 

Basically, the components of the sled-toboggan are: 
runners (ski-type), tray (toboggan proper), bandles, 
bumper, back rest, stanchions, gee pole (steering pole) 


and fastenings. Except for the gee pole, which is 
turned from a solid billet of hickory, all parts are made 
from Durez resin bonded birch or hickory plywood. 

The runners are of 9-ply construction except at the 
turned end where extra plies are added to compensate 
for additional impact which may be encountered. In- 
stead of the standard plywood construction in which 
alternate plies are cross-grain, these runners employ 
cross graining on two of the inner plies only. 

In production, veneers for one double-width runner 
are assembled, coated with a heat-setting phenolic 
resin adhesive, and pressed in a standard plywood hot 
press at 3(0° F. for 20 minutes. However, about 20 
in. of the bending end of the runner are not coated with 
the resin. After the assembly is removed from the hot 
press and allowed to cool, an intermediate-temperature 
Durez resin is applied to the previously uncoated por- 
tion of the runner and 4 extra plies of veneer inserted. 
Then the assembly is clamped between wood mold forms 
and put in a heating room for 3 hr. at 140° F. 











When removed from the curing room the single 
assembly is saw-trimmed and cut in two. The runners 
are jig-drilled, given special coatings of creosote and 
pine oil on the bottoms, and moved along the assembly 
line for the addition of a sheet-steel reinforcing plate. 

The tray proper is of 5-ply construction except for 
the reinforcing side and end pieces. The 5 plies, ex- 
cept for the front 20 in., are coated with resin and 
bonded together in a flat-platen hot press. When re- 
moved from the press the trays are placed in a specially 
designed curved platen mold and given additional heat 
and pressure. The 5-ply side reinforcements are then 
bonded to the tray. 

The entire assembly is put through a standard 
spreader for a bottom coating of creosote, which is 
applied while the tray is still hot, so that it will dry 
faster and permit quicker handling. As soon as this 
coating is dry, the tray is passed to another assembly 
point where the unbonded section of the side reinforce- 
ments is bonded to the curved section with an inter- 
mediate-temperature phenolic resin and C-clamped in 
specially designed wood molds. At the same time end 
reinforcements (both ends) are cold-glued to the tray. 

This assembly is allowed to stand overnight in a warm 
room. The reason for this overnight dry instead of a 
hot-room dry gives the operators time to process the 
runners, handles and bumpers. 





Making toboggan accessories 


The handles of the sled-toboggen are of 34-ply con- 
struction. One 6-ply section of hot-pressed plywood is 
assembled to the bottom surface of the handle, extend- 
ing from the back rest to the point of contact with the 
tray. Veneers and reinforcement for the handle as- 
sembly are made approximately 6 in. wide to facilitate 
laying-up and processing. Later, three handles are 
cut from each assembly. 

After the veneers and reinforcement have been 
coated with the intermediate-temperature resin and 
assembled into wood molds and C-clamped, they are 
placed in the curing room, just as are the runners. 

Bumpers are laid up in veneer widths which permit 
four to be cut from each assembly. The veneers for 
the bumpers are coated in the same glue spreader as 
the handle veneers and assembled into wood forms 
which are placed in a hydraulic press and clamped. 
The clamped assembly is then given the speed-up cure 
in the curing room (3 hr. at 140° F.). 

The back rest is of standard plywood construction— 
5-ply with alternate veneers cross-grain. This piece 
requires several cutting and drilling operations before a 
metal handle locating-plate can be attached. The 
stanchions (12 to each convertible) are cut from ply- 
wood which is standard except for the fact that only 
the center ply is cross-grain. Original blanks for the 
stanchions are of a size which permits approximately 60 
to be cut from each blank. The only additional equip- 
ment required for the complete “‘convertible”’ is a white 
canvas paulin, load-lashing ropes and harness. 
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3—After the flat portions of the toboggan trays have been 
bonded under heat and pressure, the front 20 in. are put in 
a curved platen mold which accommodates 6 trays at a time. 
4—The tray is then put through a standard glue spreader 
for a bottom coating of creosote. 5—When veneer widths 
of bumpers have been cut and glue-coated, they are clamped in 


a hydraulic press and the assembly is given a speed-up cure 
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| The housing problem for plants and seedlings, though not 

acute, is nonetheless one of importance. To help solve the 
problem, Green Thumb, Inc. has produced a prefabricated cold 
frame with a wire-reinforced Vimlite covering which admits 
ultra-violet and infrared rays yet provides an excellent protection 
against hail and cold air. To give further protection, the insides 
of the upright sections of the frame are insulated with '/2 in. of 
Fiberglas applied by means of an adhesive. The cold frame is 


lightweight and can easily be assembled in about 10 minutes 


e§ Washday troubles are greatly minimized by this new Saran 


clothesline whith eliminates sagging, corroding, rotting and 


soiling of the line from the laundresses’ worries. The braided 


vinylidine chloride strands, from which it is woven, are easily 
cleaned by wiping with soap and water. Utilizing an old Chinese 
custom, the end of the line may be neatly and securely attached 
by inserting it into a slightly spread part of the braid. Thus the 
line is tightened as it is pulled. The clothesline is designed, 
fabricated and distributed by Lee-Bert, Incorporated 





Every home needs a toothbrush holder—but just what kind 

is most suitable has always been a vexing question. This 
holder, molded by the Hasty Products Co. offers a new and note- 
worthy solution. It is molded of Lumarith in two parts by the 
injection process, a complete box being produced in a 30-sec. 
cycle. The holder provides a sanitary, neat and convenient way 
of storing the family brushes. It is easily installed by means of 
screws or gluing the back to a tile surface. The Modgelin Co., 
jobbers, have found that mottled colors, formerly resorted to 


because of a dye shortage, have great customer appeal 


> 
| Polystyrene in red, white or blue is the material used by C. F. 
Church Mfg. Co. in molding parts for this food cutter. The 
product is featured by Gadget Plastic Co., who specified Mon- 
santo’s material because of its resistance to moisture and its 
dimensional stability. For shaping squares of hamburger or 
dough it serves well and the housewife will find that the cutting 


edge is sharp and yet not dangerous 


} Babies are kept happy and safe with a colorful rattle that 
) has been carefully rounded and smoothed to protect delicate 
hands and skin. Fairyland Plastic Products Co. fabricates the 
ring and the square rattlers of Lucite, the cross bars of poly- 
styrene. After the methyl methacrylate strips that form the 
bodies of the rattles are curved to the desired shape, they are 
tumbled and polished, cold dipped dyed, assembled with the 
squares and polystyrene rods, the completed unit. is polished 
again. Pink and blue ribbons are tied to the rattles before they 


are packed in boxes 


f Anything that will assist permanent wave operators and 
speed up the process is bound to be welcomed by beauti- 


cians as well as customers. And this tray was designed with just 
such a purpose in mind. It is molded and distributed by the 
Raymond Laboratories, Inc. who fitted the tray with several re- 
movable bowls for holding different waving solutions. The colors 
of the bowls make possible the quick identifying of the solutions. 
Bowls and tray, molded of Plaskon, are easily cleaned and will not 
absorb chemicals or become stained. The tray is molded in a 
one-cavity die in a 4'/s-min. cycle. The non-tipability and light 


weight of the tray are among its ad: «ntages 
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As an ambassador for cupid, this dainty box is destined to 

carry the ring down many a church aisle. It is molded from 
cellulose acetate by Foster Grant Co., Inc. The bottom and 
cover of the box are molded in a two-cavity die, the hinge-wire 
holes being drilled later. After assembly, the box is sent to the 
Dennison Manufacturing Co. who inserts the satin lining and 
distributes the ring box 


Dealer's choice for a profitable game is this poker chip set 

manufactured and distributed by Scattergood of Hollywood. 
The company chose ta make the holder of Lucite or Plexiglas 
cast sheets because of the ease with which they can be formed and 
because their transparency shows off the colored chips and makes 
an eye-appealing container. Although the company has several 
models, of various shapes, this is one of the most compact and 


has compartments for holding 2 decks of cards 


q The old and new combine in this J. L. Priess Dri-Perfume 
vial. The perfume is copied from an ancient Mohammedan 
formula while its case is made of a modern plastic material 
Durez. The vial comes in lustrous black and is molded by the 
Northwestern Plastics Co. with a decorative vertical fluting. 
The powdered perfume is packed in a lining cardboard container 
and can be sifted through an opening at the top after the plastic 
cap has been removed. Dri-Perfume comes in 2 scents and a 


pinch of it is rubbed on the skin 


| Molded from urea or phenolic compounds, this electric 
plug, a product of the Waterbury Companies, Inc., is 


creating a demand for itself wherever it is displayed since it is not 
necessary to remove the insulation from the wires to make an 
immediate contact. The wires are simply inserted into two holes 
in the bottom and laid in the grooves as shown in the photograph. 
Then the top is screwed on. That’s all. Brass teeth in the in- 
sert cut through the insulation to make a contact thus elimi- 
nating the tedious process of removing it by hand and screwing 


the wires down individually 











ii To provide children with a quality record player and still 
have it fit into the atmosphere of the nursery, this product 


has been created by Tone Products Corp. of America. The 
Mother Goose illustrations on the revolving turntable drum are 
printed in four colors on cellulose acetate by Hopp Press, Inc 
This printed job is then laminated to a paper backing and the 
whole sheet is applied tothe drum. The speaker grille is molded 
from Durez by the Accurate Molding Co.; the control knob is 
molded of urea. The turntable and the base are covered with 
cut rayon applied with an alkyd adhesive. Records up to 12 in. 
can be played on the phonograph which is a sturdy as well as 


an attractive toy 


1? Many a typist’s prayer is answered by this Lucite platen 
= and feed roller set which can easily be affixed to any 
standard typewriter and makes possible the cutting of twice the 
normal number of carbon copies. The Lumirol Co., manufac- 
turers and distributors, use a special machining and grinding 
operation to insure the accuracy of the methyl methacrylate parts 
to within one thousandth of an inch. The company claims that 
humidity and acids do not affect the platen as they do the rubber 
ones and that the cutting of stencils will not pit it. The parts are 
guaranteed to last the life of a typewriter 














A MEASURE OF FREQUENCY 
















NE of the fundamental measurements in radio 

engineering is that of frequency. Radio stations, 

assigned certain frequencies on which to operate, 
use highly complicated electronic equipment to hold 
these frequencies. For radio equipment factory use, 
however, and for routine laboratory work on experi- 
mental circuits, a relatively simple frequency measur- 
ing instrument, a wavemeter, is employed. 


Melded housing for the newest wavemeter 


The General Radio Company, one of the largest 
manufacturers of these meters, has just introduced a 
new model which is housed in a molded Bakelite case. 
This new plastic-encased wavemeter was specially 
designed for use in the new high-frequency bands which 
were employed during the war-for radar and other serv- 
ices and which will, without doubt, have extensive 
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peacetime uses. It is a Type 1140-A meter and has an 
accuracy of + 2 percent of the indicated frequency— 
an accuracy which is independent of ordinary tempera- 
ture and humidity effects—weight 3'/, lb.; is 7'/, in. 
long, 3’/s in. wide and 4'/; in. high. 


Case, knob, bearing and drum dial 


Bakelite’s No. 2498 material was selected for this 
housing because it had the flow qualities Plasti-Mold, 
Inc., molders of the part, wanted and because it left no 
flow lines. The case is a lot like a radio cabinet in con- 
struction, having quite thin walls and fairly wide sec- 
tions. Control knob and shaft bearing are molded 
from Bakelite 120. This material is used by the Gen- 
eral Radio Co. on most parts where high tensile and 
impact strength are required. The drum dial is white 
urea. It is molded in one piece; the calibrations and 
numbers are engraved on it in the plant. This is neces- 
sary because each instrument is individually standard- 
ized. The Bay State Molding Company molds this 
piece and the shaft bearing, while the Auburn Button 
Works, Inc., turns out the control knob. 

The square-shaped end window is made of thin, 
clear and flexible Vinylite sheet, the piece being snapped 
into place during assembly and held by buttons that are 
molded into the inside of the case. 

This newest addition to the wavemeter manufac- 
turer’s extensive standard line of testing and measur- 
ing instruments was created on demand from the in- 
dustry. Its extensive use of various plastics is an indi- 
cation of how these materials have now become stand- 
ard with the radio industry. 












An interior view of the 
above wavemeter, after the 
phenolic case has been re- 
moved, shows the urea drum 
dial as well as the knob 
and bearing which are mold- 
ed of phenolic compounds 




















1—To test the form-retentive 
properties of the flame-resis- 
tant series of cellulose ace- 
tate compounds, cartridge- 
type flare cases were injec- 
tion molded from the new 
compositions XF-H6 and 
XF-H7 and from two other 
cellulose acetate formula- 
tions. Reading from left to 
right the four materials 
used are XF-H7, XF-H6, 
CAZ-10195-H7 and XM-H6 
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Testing flame-resistant cellulose acetate 


by M. BENTIVOGLIO and B. E. CASH* 


HE first article! to appear on the subject of flame- 

resistant cellulose acetate molding compositions 

created such a gratifying interest that the present 
article was compiled with a view to completing the de- 
scription given earlier of this group of materials. 

The flame resistance of these compositions, which is 
outstanding among cellulosic plastics, has resulted in 
their being grouped together to form a separate series 
of molding materials, known as Lumarith XF. The 
type symbol F, used in this series, is indicative of two 
qualities enjoyed by the compositions included in it, 
namely, flame resistance and form retention. The 
four Lumarith formulae comprising the series are: 
XF-H5 (formerly CAZ-13979-H5); XF-—H6 (formerly 
CAZ-13978-H6); XF-H7 (formerly CAZ-13977-H7); 
XF-H8 (formerly CAZ-13976-H8). 


Tests for form stability 


The physical properties of these compositions were 
given in the earlier article; the evaluation of their form- 
retentive properties will be completed here. The tests 
which are listed below were carried out to determine the 
form stability of service pieces and test specimens 
molded from the flame-resistant materials and to com- 
pare this stability with that of other standard cellulose 
acetate compositions. 

It should be pointed out that the majority of the 
tests described are severe. In fact, they are more 
severe than is practical for most applications and it 
would be technically unsound to require all moldings 
to meet the more drastic heat and/or humidity condi- 
tioning described. However, these test methods have 
been selected because the hard formulations involved 


* Development and Research Laboratories, Plastics Div., Celanese Corpora- 
tion of America. 

1“Flame resistant cellulose acetate,” Mopenn Prastrics 22, 102-104 
(June 1945). r 





require drastic test methods to bring out differences 
among them. 

The comparative materials used in the tests described 
below to evaluate the form-retentive properties of the 
flame-resistant series are compositions X M—H3, XM 
H5, XM-—H6 and XM-H7, with very good moisture re- 
sistance and the special heat-resistant compositions 


Lumarith CAZ-11047-H5 and CAZ-10195-H7. 


Five comparative tests 


Test 1. Sixty minules immersion in water al 180° F. 
(Fig. 1)—Each of the four compositions was injection 
molded into a cartridge-type flare case having an out- 
side diameter of 1.5 in., a height of about 3.5 in. and a 
wall thickness of 0.053 inch. The die was bottom- 
gated. As can be seen in the accompanying photo- 
graph, the flame-resistant materials (XF-H6 and XF 
H7) show an improved form retention over the other 
compositions X M—H6 and CAZ-10195-H7. 

Test 2. Warpage lests on bezels (Fig. 2)——The follow- 
ing tests of increasing severity were completed on bezels: 


a. 24hr. at 120° F. over water, and 24 hr. at 120° F. 

b. 24 hr. at 160° F. and 75 percent RH, and 24 hr. 
at 160° F. 

c. 24 hr. at 175° F. and 75 percent RH, and 24 hr. 
at — 40° F., and 24 hr. at 175° F., and 24 hr. at — 40° F. 

d. 24hr. at 175° F. over water, and 24 hr. at 175° F. 


All the specimens were conditioned before and after 
testing for 48 hr. at 77° F. and 50 percent RH. 

The injection molded bezels used were rectangular 
frames about 1 in. wide and with an overall dimension 
of about 11 by 4.5 inches. They were molded in 
Lumarith XF—H7 and XM-—H5 and in Lumarith XF- 
H8 and XM-H7. Each of these pairs contains for- 
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mulae of two series and of the same impact strength. 
The importance of impact strength as a measure of 
toughness of cellulosic plastics decided its selection as a 
basis for this comparison of the flame-resistant and 
of the other standard materials. 

On the graph is plotted the amount of warpage out of 
plane, expressed in inches, for each of the four com- 
positions. The results show that, with increasing 
severity in the tests, the increasing warpage observed 
in the Lumarith XM compositions is not found in 
their flame-resistant counterparts which show an ex- 
ceptional resistance to deformation. It is to be noted, 
however, that the difference in form-retention qualities 
only becomes apparent in the more drastic tests. 

Test 3. Warpage test on flares (Fig. 3)—Another 
heat and humidity test consisted of subjecting some 
flares, as described, to 24 hr. at 140° F. over water and 
then to 48 hr. at 175° F. over water. The less severe 
first part of this test resulted in no noticeable change in 
surface or shape of the flares, but the higher temperature 
exposure reveals the excellent form stability of XF—H7 
compared with X M—H6 and CAZ-10195-H7. 


Test 4. Dry heat lest (Fig. 4)—The superior dry heat 
resistance of the flame-resistant series is further shown 
by the fluorescent light sockets which were unimpaired 
after being subjected for 48 hr. to 230° F. 

Test 5. Deformation under load (Fig. 5)—Further 
evidence of the excellent form retention of the flame- 
resistant series is to be found in the deformation under 
load (cold flow) test, which yields for these compositions 
some of the lowest values recorded for cellulose acetate. 

Two compositions of each of the XF and XM series 
and two special formulae, CAZ-11047-H5 and CAZ- 
10195-H7, were tested for deformation under load at 
120° F., which is the temperature required by the 
A.S.T.M. method D621-44T.* The test specimens 
were solid '/s-in. cubes. 

The results of this test are shown by solid lines in the 
graph (Fig. 5) where deformation under load is plotted 
against the impact strength of the compositions tested. 
When compared on the basis of equal impact strength, 
the superior resistance to deformation under load of the 





2 “Molding with Lumarith,” by Celanese Corp. of America, p. 61, con- 
tains a description of this test as modified by the Celanese Plastics Division, 
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6 FOUR HEAT & HUMIDITY TESTS A 
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cated on the chart at left 
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. 3—As a further heat and 
humidity the 
used in Test 1 and shown in 


test, flares 
Fig. 1 were maintained at a 
temperature of — 140° F. for 
24 hr., then — 175° F. for 48 
hours. Reading from left 
to right the materials used 
in these flares are XF-H7, 
CAZ-10195-H7 aad XM-H6 














4—Fluorescent light sockets 
molded of this flame-resist- 
ant series were also tested 
and shown to have an excel- 
lent resistance to dry heat 






































! re 
LUMARITH CAZ 11047 — H5 
DEFORMATION UNDER LOAD 
(COLD FLOW) AT / 
120°F 7 
060 1 40°F-==F= —f~ 
g J LUMARITH XM — H3 
z ff Z 4 
050} 4 Z 5 
< J 9 
re) * 
5—Four cellulose acetate = / YZ 4 
compounds were tested for 9 4 ait 
deformation under load. Sars 7 ra 
One formula was of the XF = a“ ee My a She 
series, another of the XM $ / A é LUMARITH XF — H6 LUMARITH XM — H3 
series and two were special 030 L=___ LUMARITI a yp j 
compositions. The test re- : CAZ 10195 — H7 - i? 3S os 


sults are shown at the right rt aa 


LUMARITH XM — H6 





.020 









LUMARITH XF — H6é 





CAZ 10195 — H7 
LUMARITH XM — H6 








LUMARITH XF — H7 














010 
1.3 





IMPACT STRENGTH — FOOT POUNDS PER INCH OF NOTCH 


1.6 2.0 2.3 








flame-resistant compositions is seen. Tests were also 
made at a temperature of 140° F. and the results, plot- 
ted in dotted lines, again reveal the greater resistance to 
cold flow of the Lumarith XF series. This test con- 
firms the previous observations. 


Molding and fabricating qualities 


The molding qualities of this series call for the 
following comments. It has already been pointed out 
in the previous article that the injection molding tem- 
peratures have been found to correspond to those re- 
quired for materials in other series of from two to three 
plastic flow steps softer. Moreover, the molding range 
is somewhat narrower than for other standard ma- 
terials, and it is recommended that the molding tem- 
peratures be kept as low as possible in order to avoid 
possible streaking and darkening of the color. Field 
experience has shown that the overall molding cycle 


is shortened with the use of the flame-resistant 
materials. 

The compositions of the Lumarith XF series lend 
themselves especially to the fabricating of parts needed 
in the electrical industry. For example, their form re- 
tention and rigidity on exposure to high temperatures 
and their flame resistance make them a favored plastic 
for fluorescent light sockets. They should be eminently 
suitable for coil spools, where a minimum cold flow and 
maximum resistance to heat and humidity are essential 
factors. Moreover, in common with other cellulose 
acetate compositions, they provide high dielectric 
strength, high are resistance and protection from cor- 
rosion to copper windings. To date, other applica- 
tions in the injection molding field where these com- 
positions have found favor include molded terminal 
blocks, small housings, grommets and containers. 
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The problem of 
whether to alter the design of a product with a 
highly successful record of consumer acceptance 

faces many a business executive these days as his com- 

pany swings back into the production of peacetime 
goods. It isa question which confronts makers of hun- 
dreds of consumer items, ranging from fountain pens 


“change or not to change? 


to washing machines. Even on a relatively low cost 
molded plastic item, considerable courage is required 
to relegate the old dies to limbo and come forth with 
something different. After all, who can say for sure just 
how the new design will go? 

One firm which has taken this dilemma firmly by the 
horns is the Cameo Corporation, whose colorful molded 
plastic dispensers for Cameo Cleanser have become a 
familiar accessory in kitchens and bathrooms all over the 
U. 8. since the introduction of the product and its spe- 
cial holder in 1937. With its distinctive cameo trade- 
mark, the durable convenient dispenser has been a pri- 
mary factor in building the popularity enjoyed by this 
product. However, notwithstanding the success of the 
dispenser, Cameo Corporation and Barnes & Reinecke, 
who evolved the original design, began work on modifi- 


122 MODERN PLASTICS 


1—The slots on the top of the redesigned dis- 
penser supplant the round holes on the earlier 
model. 2—The base of the new unit (right) 
is notched to give a grip to wet hands, a con- 
trast to the construction of the old con- 
tainer (left). The cardboard container (cen- 
ter) has a rip cord which removes the entire 


top for using the package with the dispenser 


cations in March 1944 and have developed several in- 
teresting changes which, while they do not affect the 
essential features of the dispenser, improve it in impor- 
tant respects. 


Three parits—how they are made 


The body of the dispenser, compression molded of 
Plaskon in an 8-cavity mold, is now being produced in 
red, white, ivory, green, blue, peach and yellow. 
Formerly, it was also supplied in black and lavender, 
but these colors are being discontinued. The cameo dec- 
oration, injection molded of cellulose acetate, is applied 
to the wall of the dispenser by means of a gluing opera- 
tion. The base section, molded of black general-pur- 
pose phenolic, is threaded so that it can be unscrewed 
from the top for the insertion of the primary container. 
The paperboard package itself has a metal top which 
can be completely removed. 


Testing market acceptance 


In an effort to determine just what design changes 
would be acceptable to housewives, Cameo and the in- 
dustrial design organization went directly to the ulti- 
mate users for the answers. A sample dispenser was 
made on which the black base section came up consid- 
erably higher than on the standard model. Members of 
a prominent Chicago women’s club were given an op- 
portunity to examine the model and fill out a question- 
naire reflecting their reactions to it and to the old 
standby. Final tabulation showed the standard 
model out ahead by a comfortable margin, demon- 
strating once again that the public is inclined to be con- 
servative regarding pronounced changes in products 
with which it is familiar. 

One point which worked to the disadvantage of the 
proposed new design was the fact that its slightly larger 
diameter was less easily grasped by an average feminine 
hand than was the regular model, which has a waist 
measure of 3'/» inches. By way of a compromise, it 





















was decided to deepen the base slightly and to incorpo- 
rate ridges to facilitate grasping and turning with slip- 
pery hands. 

With the basic soundness of the original dispenser de- 
sign strongly confirmed, the modifications ultimately 
decided upon were mainly of a utilitarian nature. 
Whereas the standard unit carried circular holes in the 
top for sprinkling the cleansing powder, the redesigned 
unit calls for a circular groove in the domed top surface, 
around which 8 oblong slots are equally spaced at. equal 
intervals. The revised top dispenses slightly more 
powder with each shake of the holder than did the ear- 
lier design. 


Preblems attending the redesign 


A rather stubborn mold problem was encountered in 
getting the outer edge of the countersunk ring in the top 
of the dispenser body rounded off so that it would be 
pleasing to the touch. In addition, a sharp edge tended 
to collect dirt in use and formed an unsightly ring 
around the top of the dispenser. This sunken section 
was successfully rounded off by enlarging the insert 
plug in the bottom of the mold and applying a radius to 
it that blends smoothly into the outer contour of the 
gently rounded top. 

The use of an insert plug in this molding is also desir- 
able from the standpoint of economy. The section of 
the die which forms the pouring slots is subjected to in- 
tense pressure during the molding operation and must 
be replaced at intervals when it becomes worn. Details 
of the revised mold design are shown in Fig. 4. 

On the former dispenser, the cameo medallion which 
serves as the identifying feature of the unit was in- 
jection molded in one piece and glued to the body of the 
dispenser in the plant of the cleanser manufacturer. Be- 
fore the gluing operation, it was necessary to use a 
template and lacquer the background of the cameo 
black with an airbrush—a highly skilled operation be- 
cause of the irregular outline. Even though the finished 
effect was satisfactory, it was found that after a period 


3—Cellulose acetate cameo 
emblem, formerly in one 
piece, is injection molded in 
two parts. The black ace- 
tate background eliminates 
lacquering. Pieces are 
glued together, then to the $12° 2 
dispenser body. 4—Detail 
drawing of mold section for 
top of new dispenser. Prob- 
lem of rounding off outer 
edge of countersunk ring 
was solved by enlarging in- 
sert plug in bottom of mold 
and applying radius that 
blends with outer contour 
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of use the black lacquer began to wear off, somewhat 
spoiling the clean-cut appearance of the emblem. 

In the redesigned dispenser, this difficulty is elimin- 
ated at the source by injection molding the cellulose 
acetate cameo and background in two separate pieces— 
one in white or ivory, the other in black. As shown in 
Fig. 3, the background section is slotted to receive a pro- 
jection molded on the back of the cameo. This con- 
struction insures a close fit. The two pieces are glued 


together and then glued to the dispenser body. 

Even with the modernized dispenser, which at pres- 
ent appears to incorporate the last word in both func- 
tion and appearance, neither the cleanser manufacturer 
nor the designers are content to freeze the design. In- 
stead, the search for further ways to improve this popu- 
Jar product goes on unceasingly. 
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by ARTHUR M. HOWALD* 


INCE the 6-section split bamboo fly-rod was 

developed some hundred years ago, it has not 

been successfully challenged for delicacy in cast- 
ing, strength or pleasure in its use. Now, the invasion 
of even this field by plastics seems indicated. 

It was wartime experience with the new heat-harden- 
able Plaskon 911-11 resin reinforced with high-strength 
Fiberglas fibers in the preparation of structural aircraft 
parts, that led to a realization of the similarity of this 
plastic combination and that used by nature in bamboo. 
The bamboo or cane used for the 6 strips that make up 
the average fly-rod consists essentially of closely packed 
parallel cellulose fibers supported by lignin binders and 


*Research Director, Plaskon Div., Libbey-Owens-Ford Glass Co. 
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siliceous deposits. Concentration of fiber density near 
the outside of the rod, where stress on bending is 
greatest, accounts for the high weight-to-strength 
ratio and stiffness of the split bamboo construction. 
It was apparent that if the glass fibers are stronger than 
the fibers of bamboo and if the synthetic resin used to 
bind and reinforce them is superior to the natural 
binders, then construction of an improved fly-rod was a 
possibility. 

After preliminary experiments on the strength of 
glass fiber resin combinations in small diameters, a 
technique for hand building the plastic fly-rod was 
developed. Over a lightweight non-structural tapered 
wood core, analogous to the pith of the bamboo, was 


A fly-rod surfaced with resin-bonded glass fibers is stronger, lighter in weight yet much more 
pleasurable to use than a bamboo rod. Below are shown the first two steps in the making of the rod 
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Carrying the title “Standard for Tolerances on 
Molded Plastics Parts,” the third chapter of the 
technical handbook being . developed by the 
Engineering and Technical Committee of the 
Society of the Plastics Industry has just been 
made public. This chapter represents a cross- 
section of the molding tolerances of the most 


setting materials, excluding laminates, which 
leading molders have found they can hold. This 
representative information is the result of circu- 
lating questionnaires to leading molders. Infor- 
mation about other materials and about dimen- 
sional stability of plastics will be published later 
when it has been collected and compiled. 

The chapter contains numerous tables and aims 
to cover most of the tolerance conditions which 
molders are called upon to face, such as longi- 
tudinal and diametric. The Society recognizes 
that the data presented may not conform with 
all possible conditions which may arise, but it 
believes the chapter contents “provide a basis 
on which molding tolerance standards may be 
established.” 

The Committee defines molding dimensional 
tolerances as “‘the allowable variation from the 





S.).I. Standard for tolerances in molding 


commonly used molded thermoplastic and thermo-. 





applied a hard, strong surface of parallel glass fibers 
bonded with synthetic resin. 

The method used in building this rod is clearly de- 
tailed in our illustrations. From a hook in the ceiling 
were suspended a large number of glass fiber yarns which 
had previously been impregnated with the requisite 
amount of synthetic resin (about 30 percent). The 
yarns, with lead weights on the lower ends, were arranged 
in the form of a long cone by being spread over a notched 
disk positioned near the floor. A tapered core of soft 
wood, lightly coated withresin, was placed inside the glass 
yarn cone with its heavy end up. A rubber stopper 
with one small central hole was then pulled down over 
the glass cone, pressing the glass yarns, as it moves 
downward, firmly against the wooden core in a com- 
pletely parallel arrangement. 

Next, that part of the rod above the rubber stopper 
was tightly wrapped with narrow cellophane tape, 
which served to hold the fibers firmly against the core. 
An electrically heated tubular oven, made of */2-in. 
pipe, was brought down to cover the wrapped section 
of the rod. A temperature of about 225° F. served to 
harden the resin in a few minutes. After this curing 
period, the plastic surface of the fly rod was hard and 
strong. 


mean or basic dimension,”’ which properly falls 
into three categories: fine, standard and coarse. 

Fine tolerance—The narrowest possible limits 
commensurate with closely supervised and con- 
trolled production. 

Standard tolerance—The usual commercial tol- 
erance that can be held under average conditions. 

Coarse tolerance—Broad variation where di- 
mensions are not considered an important factor. 

The Engineering and Technical Committee of 
the S.P.I. further emphasizes that tolerances have 
a direct relation to the cost of a molded product. 
That is, the closer the tolerance that is demanded, 
the higher the cost both in tooling and parts. 

The full text of this third chapter, “Standard 
for tolerance on molded plastic parts,” of the 
S.P.I. Technical Handbook may be obtained by 
writing the Society of the Plastics Industry, 295 
Madison Ave., New York 17, N. Y. 

The text of both the first and second chapters of 
this book has appeared in full in pages of MopeRn 
Piastics. Chapter 1, “Classification of molding 
materials,” was published in the October issue, 
page 134, Chapter 2, “Design standards for in- 
serts,”’ appeared in the January 1946 issue, pages 
142 through 154, 192, 194. 








It is obvious that if all the glass fibers were continued 
to the tip, the rod would become tip-heavy and useless. 
To prevent this, yarns were cut and removed as the 
rubber orifice was brought down the structure. This 
acted to taper the plastic surface in proportion to the 
wooden core. 

After the whole length of the rod was finished, the 
spiral wrapping of Cellophane was removed, and guides, 
reel seat, grip and tip installed in the usual manner. 
These rods may be lacquered or varnished although the 
synthetic resin gives the fly-rod a highly lacquered 
appearance. 

The new rod construction may be made to duplicate 
the best bamboo in stiffness and action with a saving 
in weight and an increase in breaking strength. 

The 8-ft. two-piece rod of the new construction, 
weighing 3'/, oz. has been used a great many times 
during the past season with much pleasure ‘and profit 
by the author. 

The use of plastic is not a cure-all, as light delicate 
rods of the new type must be cared for much as are 
those constructed of the best bamboo. Enthusiasts 
will welcome the possibility of obtaining new and un- 
tried variations in taper possible with the new resin- 
bonding process. 
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TE new year—Christmas really—saw the introduc- 
tion to the public of a new type of fluorescent light, 
one with a round bulb. While these lamps were 

offered in but a single size and shape, though four dif- 
ferent pastel shades of coral, blue, green and maize 
were available, it seems almost certain that by the time 
another Christmas season rolls around there will be 
Santa Claus shaped fluorescent lamps and others in 
the forms of candles and like articles. In fact, the 
significance of these new bulbs lies in their evidence that 
fluorescent lighting is no longer limited to tubular lamps 
but is as adaptable as incandescent lighting to a wide 


l—Round fluorescent Christmas tree bulbs were an innova- 
tion last season. 2—The adapters are molded of phenolic 


PHOTOS. COURTESY SYLVANIA ELECTRIC PRODUCTS, IVC 








































Molded bases for round fluorescent bulbs 















vareity of shapes and sizes and will, eventually, be just 
as versatile. 

Developed by Sylvania Electric Products, Inc., these 
lamps need no special auxiliary equipment in order to 
operate. They are marked for AC operation. 


Molded phencolic adapters 


Contributing to the successful operation of these 
fluorescent lamps are phenolic adapters which are de- 
signed to be cemented and baked to the steam of each 
bulb. Molded of mineral filled phenolic, these bases 
are flared at the top so that they will fit the necks of 
the lamps which cannot practically be made small 
enough in diameter to fit into candelabra bases without 
impairing their strength. This flare also leaves room 
for the resistance which is connected electrically to the 
cathodes in each light. 

Twenty full-positive individual molds are used by the 
Woodruff Co. to produce 20,000 of these adapters per 
shift. Running on a 0.45-min. cycle, these small parts 
are turned out on a special type of patented rotary 
indexing molding machine. The single molds are 
assembled at each station of the machine, and they 
mold, open and eject the parts automatically as the 
unit rotates. 

The molding pressure is supplied to each station of 
the machine by a separate hydraulic ram. This ar- 
rangement has the advantage of protecting the mold 
parts from damage even should a double shot occur. 
If the pressure were applied mechanically, the mold 
would, no doubt, be ruined or very badly damaged by 
a double shot. 

The material loading and the ejection of the parts is 
controlled automatically. However, an operator is sta- 
tioned at each machine as a precautionary measure. A 
system of high-pressure pumps, feeding into an accumu- 
lator, supplies the necessary pressure for several of these 
rotary indexing molding machines. 

The phenolic adapters are given an after-bake for 3 
hr. in an oven maintained at a temperature of 360° F. 
This baking obviates shrinkage of the plastic when, 
after the glass bulb and the adapter are cemented to- 
gether, the assembled fluorescent light is subjected to 
high temperature from an open jet. 


Assembly of the bulbs 


The blown glass bulb, coated on the inside with phos- 
phor, and the molded phenolic adapter come together 
at the assembly line. First it is necessary to seal the 
bulbs, with the electrodes inside, to the metal stems or 
mounts (Fig. 3). From this machine the tree lights go 
to a machine (Fig. 4) which exhausts them of air, gives 
the electrodes a special heat treatment and pumps them 

. full of rare gases. The bulbs are then tipped, an opera- 








3—Bulbs coated elsewhere with fluorescent powders are 
brought to the assembly line where they are sealed to the 
mounts or stems. 4—In the next operation, a machine ex- 
hausts air from the bulbs, gives the electrodes a special heat 
treatment and pumps rare gases into the bulbs. The bulb 
is then hermetically sealed. 5—With a resistor welded to 
one of the lead wires in each lamp, the bulbs are fed 
to the basing machine (center) where the lead wires 
are clipped and the bases baked to dry the cement that holds 
the bulbs and bases together. 6—Finally, just prior 
to final testing, the lead wire in each lamp is soldered 


tion which hermetically seals them. With this opera- 
tion, the lamps are completed except for bases and resis- 
tors. And this latter part is added to the lead wires as 
the bulbs move to the basing machine. 

All the steps in the manufacture of these lamps can 
be seen in Fig. 5. Particular attention is called to the 
machine in the center of the illustration which clips 
and solders the lead wires and bakes on the bases. It 
remains to give each light a thorough inspection as to 
appearance and performance. 

Each fluorescent bulb is subjected to a 15-min. 
test in a seasoning rack. And during this time it is 
inspected for uniformity of color, for spots and other 
flaws. As the lights come through these tests they are 
marked for color and with the electric company’s 
identification. Finally they are packed 100 to a box 
and sent to the string manufacturers. The marking 
of color is necessary since all the bulbs appear to be 


white until they are lighted. 


Why they'll be on future trees 


Besides providing an unusual decorative effect, these 
new fluorescent lamps have several advantages over the 
usual incandescent bulbs. Each lamp burns about 5 
watts of current and has an approximate life of up to 
1000 hours. Because they burn cool, the lamps do not 
hasten the drying up of Christmas trees. Further, they 
can be used either indoors or out. 











ASHING machine agitators, vacuum cleaner 

housings, shock resistant food trays, baby steri- 

lizers and many other commonly used items may 
now be produced in a range of standard colors from a 
new shock resistant melamine-formaldehyde molding 
compound! which is tough enough for heavy duty ap- 
plications yet retains the color which is so important to 
the public acceptance of plastics. Known as Melmac 
3020, it is the first thermosetting plastic to combine 
these properties. 

Melamine resin has the ability to combine readily 
with many types of filler materials, and a choppedc otton 
cloth-resin combination provides strength along with 
other excellent properties characteristic of these resins. 
Essentially a wartime development, the product was 
first introduced in black and mottled white to fill 
military needs. 

It has a very high flexural strength, arc and flame re- 
sistance that accounted for the first uses of this material. 
Heavy duty circuit breakers and other electrical parts 
were molded and gave excellent performance in serv- 
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Now that shock resistant 
melamine molding com- 
pounds are available in 
white, ivory and many col- 
ors, plastics should be cap- 
turing more of the house- 
hold markets that require 
maximum sturdiness—like 
washing machine agitators 





ice. The black material has also been accepted for 
such industrially important electrical applications as 
the insulating sections of electric meters and the in- 
sulating parts on heavy duty mining machinery con- 
trol mechanisms.? Chemical resistance and low water 
absorption were responsible for its selection by a lead- 
ing pump manufacturer for use as stators in units pump- 
ing solvents, other chemicals and foods. 


From mining equipment te feed containers 


Shock resistance, lack of taste and odor, resistance to 
food staining and a clean, attractive surface were the 
properties required for another volume application of 
Melmac 3020. A line of sturdy food containers was 
designed by Devide Foods, Inc.,* and the mottled white 
molding material was chosen. These containers have 
been very widely used by hospitals, railroad club cars, 
restaurants and many institutions and schools. 

The Army Medical Corps required a shock resistant 
plastic for a newly designed compartment hospital 





* “Melamine in the mines,” Mopenn Prastics 23, 108, 109 (Nov. 1945) 
* “Mass serving of foods,"” Mopean Prastics 22, 113-115, 198 (May 1945). 

























mess tray. For satisfactory performance under serv- 
ice conditions, this molded tray required an impact 
strength even greater than was available with a urea 
compound. Consequently, the melamine resin was 
modified with a small addition of phenol—raising the 
impact strength 50 percent as measured by the Izod 
test. Hundreds of thousands of these compartmented 
mess trays have gone into service in Army hospitals. 


Five ecolers added 


At the end of the war, when it was possible to offer 
for domestic consumption a material with these out- 
standing characteristics, considerable thought was given 
to the possibility of providing it in colors. Much ex- 
perimentation with different types of chopped cotton 
cloth fabrics, with bleaches and dyes, resulted in 
methods whereby standardized uniform colors could be 
achieved. Now, white, blue, green, red and ivory 
molding compounds are immediately available to sup- 
plement the original black and mottled white materials. 
These are standard, attractively mottled colors, stable 
and colorfast in molded parts. 

Other shock resistant plastics have been available in 
the past, but all had limitations. Some were pro- 
duced in color, but possessed low heat resistance and 
were unstable when exposed to boiling water. Others 
stood up well when exposed to heat but, lacking color, 
did not make for good appearance. Now that color 
has been added to a thermosetting plastic, an entirely 
new field is open. 


In step with the new civilian preduacis 


Recently, agitators for washing machines were 
molded from the several colors available with this new 
material. ‘The white, blue, red and green agitators 
should please housewives accustomed to the black and 
brown parts that afford a jarring note in a machine 
that is in all other respects modern in design. The 
ease with which these agitators can be cleaned and the 
fact that the plastic material will never corrode, as 
metal parts have a tendency to do, should improve the 
quality of the job done in cleaning clothes. In addi- 
tion, an agitator made from Melmac 3020 is unaffected 
by the soaps and other compounds used in washing and 
will withstand the necessary temperatures. 

White and colored food trays, both plain and com- 
partmented have been molded of this melamine com- 
pound and have been found, under test, to perform in a 
splendid manner. Baby dishes and bottle warmers, 
various parts for refrigerators and stoves, syrup dis- 
pensers for use in drugstores, germicide containers and 
many other parts are either under experimentation or 
in production. 

Inasmuch as this plastic satisfies rigid strength, 
electrical and food resistant specifications at the same 
time that it provides the color so essential to today’s 
living, it is likely that the consumer will look for it in 
many of his commonly used products. 

It seems, at times, as though this product was de- 
signed for specific applications. For instance, there is 


today great interest in plastics for refrigerators and 
deep freeze unit drip trays. A list of required char- 
acteristics prepared by designers of new machines in 
this field, when compared to the properties of Melmac 
3020, shows that it is satisfactory on every count. 
Among its molding characteristics are; lack of gasi- 
ness, speed of cure comparable with alpha-cellulose 


filled ureas and melamines, satisfactory ejection of 


parts, no tendency towards resin segregation in com- 
p'icated moldings. Since the product has a relatively 
high bulk factor, molds should be designed to allow 
for sufficient loading space. 


Besides adding color to washing machine agitators, this 


melamine compound produces units that soaps do not affect 


Trays are another outlet for the shock resistant material 


which is odorless, tasteless and has a smooth surface 
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“The old oaken bucket” has nothing on the kitchen 
tap that is equipped with a polystyrene water filter to 
assure clear, refreshing water. Introduced by Empire 
Distributors, the Klearking filter has two plastic 
parts—both injection molded of Styron by Chicago 
Molded Products Corp. who also designed and fabri- 
cated the molds. The head is permanently attached 
to the faucet by a positive universal connector. The 
lower part or base can be unscrewed and removed, leav- 
ing the head to act as a sprayer which can be used for 
washing vegetables or for rinsing dishes or for some task 
of a similar nature. 


Beauty's an cpen book to the lovely lady who delves 
between the covers of the flower ornamented compact 
which Lentheric presents in Plexiglas. 

The book-shaped design of the plastic case with the 
peculiar undercut neeced to achieve the concave curve 
on the front edge of the case presented a serious mold- 
ing problem, overcome only in a mold with a cam action. 

Close attention was paid to details in arriving at the 
design. For instance, a slight convex curve in the front 
edge of the smaller of the two compartments assures 
good fit for the lipstick, while at the back of the com- 
partment a very low wall serves to keep the lipstick in 
place and yet allows room for the user to insert a finger 
for removing it. The nicely rounded back of the com- 
pact carries out the book design, allowing room enough 
between that and the back wall of the powder and lip- 
stick compartments for the lid to swing shut freely. 

The compact is injection molded in two-cavity molds. 
Holes for the catch and hinges are jig drilled. After a 
decorative strip of cardboard-backed paper with a 
mirror cemented to its back is slipped into place in the 
cover of the compact, the whole insert is sealed around 
the edges to prevent powder from leaking through. 

In selecting acrylic for the compact case, the 
manufacturer took into consideration its light weight, 
crystal-like appearance and dimensional stability. 


i a 


The reason for the use of plastics in this application 
is really the raison d’etre of the kitchen filter itself. Its 
predecessor, a larger unit involving a white metal cast- 
ing, had a record of sustained performance over a 
period of years in water coolers for business and in- 
dustrial concerns. ‘This filter, which employs the same 
filter disk, was, because of the metal used, too expensive 
for the average home. Therefore in designing a new 
filter around the patented disk, the manufacturer turned 
to plastics for a material that would be economical and 
have low moisture absorption, immunity to rust and 
corrosi u, and resistance to hot water at faucet tem- 
peratu: 3. Polystyrene met all these requirements 
and, in addition, was supplied in a wide range of 
beautiful colors which would serve to add a cheerful 
note to the kitchen. 

The special patented filter disk which is screwed into 
the lower part is really the heart of the unit. This has 
a base of textile material and a top layer of powdered 
charcoal which are molded together under pressure. 
When water filters through this disk, suspended matter 
is removed. At the same time, the taste of chlorine 
and other foreign substances is absorbed and any dis- 
agreeable odors are removed, yielding water that is 
clear and palatable. 










































The man who designed the Cambridge cigarette 
lighter had women on his mind. Because women don’t 
like to pick up an object that is cold, the lighter is 
housed in Catalin, a material that like other plastics, is 
warm to the touch. Because they have small hands 
and small handbags, the unit is small and compact in 
size. And because women are keenly color-conscious 
and adore costume-matching accessories, the lighter 
comes in a splendid array of hues with such fanciful 
names as cranberry, royal blue bell, ebony and saddle. 

Fabrication of the cast phenolic is done by Geo- 
metrix Mfg. Co. who saws bars of the material into the 
proper lengths for the main part of the housing, polishes 
them to a nice sheen and drills a circular hole that 
will contain the lighter fluid. The cast phenolic for 
the top part of the lighter is sliced from rods with a 
width equal to the desired length of the small piece and 
rounded enough on the edges to need no machining ex- 
cept for the milling of the angle needed to accommodate 
the hinge. Holes for screws are drilled and the plastic 
pieces are sent to Hygrade Assemblies Mfg. Company, 
the designer and manufacturer of the lighter. Here the 
metal parts are gold plated for a luxurious finish and 
the whole unit is assembled. 

The choice of cast phenolic for this application was 
no accident. The designer reasoned that the plastic 


PROD 


S. Stroock and Co., Inc., makers of textiles, required 
a retail store display which would impress the cus- 
tomer with the fact that quality is linked to the com- 
pany’s name. The piece could not be large enough to 
feature actual swatches of cloth in any variety. Yet 
it had to show fabrics in color as naturally as possible. 

A solution was found in two plastics—Ethocel and 
Vinylite. The Lawrence C. Gumbinner Advertising 
Agency worked out an idea of using a knockdown fiber- 
board display to frame a semi-impressionistic trans- 
lucent picture, painted on a sheet of ethyl cellulose, of 
three unrolled bolts of Stroock fabrics displayed as if 
draped around three models. The display, backed by a 
stiff sheet of translucent vinyl, was to be lighted from 
the inside to show the colors and texture of the goods. 

The Hopp Press, Inc., which was called in to handle 
the printing, found that because of the coarse engraving 
screen and the characteristics of the transparent inks 
selected for the job, certain printing values were lost. 
This was remedied by “‘hitting”’ the sheet with an extra 
tone of red and one of green—making six impressions 
in all. Printing was done on the inside of the front 
sheet, the white translucent sheet serving to disperse 
the light softly through the picture. 


* Reg. U. 8. Patent Office, 




































material, being lightweight, unaffected by lighter fluid 
and relatively non-inflammable, has all the advantages 
of aluminum, the metal commonly used for lighters, 
and yet is easily fabricated and can be made up in 
any of a wide range of 115 different colors and shades, 
to say nothing of multitudinous two-tone combina- 
tions. The moderate price of the lighters is especially 
appealing to women who wish several to go with dif- 


ferent costumes. Distributing is by J. J. Sperans Co. 
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Y printing pictures or drawings of different parts 
of a unit on separate transparent cellulose acetate 
sheets, then superimposing them, it is possible 

to quickly and easily visualize the make-up of that 
assembled unit. This method of clarifying a product 
or process has been applied to problems ranging all the 
way from mechanics to color by X-Ray Sales Methods. 
Pictured in this manner, a refrigerator or diesel 
engine may be opened up and its method of operation 
clearly observed, even by those without a special me- 
chanical background. Some of the most striking applica- 
tions have been in the home decoration field, in booklets 
which enable the customer to try different furniture, 
rug and paint combinations so that color harmonies and 
other decorative considerations may be studied in 
miniature and decided in advance. Salesmen’s visual- 
izers, dealers’ counter books, store displays, and folders 
also lend themselves to this type of treatment. 
Lumarith sheeting of 0.001 in. thickness has been the 
principal transparent material used in these booklets. 
Before being printed, the sheeting is laminated to die- 
cut paper or paperboard by the Arvey Corporation with 
its Lamcote process. In this method, the acetate film 
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covers not only the die-cut window sectior Ane sheet, 
but extends completely to the edge, jmparting extra 
strength to the paper and providin i aieantive pro- 
tecting film over any printing p ously applied to the 
paper. The laminated constrfiction of the sheets gives 
them sufficient body to bé handled on standard press 
and binding equipment? and facilitates maintenance of 
accurate register inthe printing process. 

Following thgfamination and trimming of the sheets, 
the acetates printed letter-press with special oil inks 
in the dgSired color or colors. The material is printed 
on gether face, according to the requirements of the 

ticular booklet or manual. After printing, the 
aminated sheets are gathered and fastened together 
with sturdy plastic or wire binding which holds them in 
alignment and permits them to be freely turned. The 
binding may run along a single edge of the booklet or 
along two or more, depending on the relative com- 
plexity of the presentation. With various sections 
bound on different sides, it is possible to interleave the 
printed acetate sheets in a number of ways, as, for ex- 
ample, in a booklet in which different wall colors, rug 
patterns, draperies and pieces of furniture are tried to- 
gether to test the combinations. 

There appears to be no physical limit to page or unit 
size of the booklets printed by this method. Books 
with page sizes as large as 36 by 36 in. are being used 
effectively as store displays and in sales meetings. In 
these larger booklets, 0.010-in. acetate sheeting is em- 
ployed instead of the lightweight film. No lamination 
process is used; instead, the sheeting is printed, cut out 
with a safe margin beyond the printing, and stop-glued 
in position on die-cut sheets of paperboard stock, pro- 
ducing a window effect. 

During the war, X-Ray Sales Method supplied 
approximately 7000 X-ray propeller manuals to the 
Army Air Forces for use in classes studying the con- 
struction of propellers. This company is now studying 
the possibility of utilizing this method in the printing of 
school textbcoks—from picture books for the lower 
grades to presentations for physics students. 
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1—In this method of low-pressure molding, the laminate is vacuum sealed in a vinyl bag and put in a curing oven. 
2—Or a vinyl sheet may be put over the laminate, a vacuum drawn and the assembly cured in an autoclave 


Vinyl bags for low-pressure molding 


fits close to the laminated part however complex the 


By means of vacuum bags of vinyl resin sheeting, low 
pressure laminates can be produced quickly and inexpen- 
sively. The process consists of wrapping a slush molded 
plaster core with successive layers of resin-impregnated 
glass fabric, setting this laminate into a bag of vinyl ma- 
terial which is then vacuum sealed, and curing in an oven 


under moderate heat and low pressure. 


ERE’S something which should interest industries 
reconverting to peacetime production. It’s a 
new technique, recently developed, that drasti- 
cally cuts the time and cost of designing and producing 
low-pressure laminated parts through the use of 
vacuum bags made of compar, a vinyl! resin derivative. 
Not only do these bags eliminate the need for costly 
dies but they offer advantages over metal or wood parts. 

Owens-Corning Fiberglas Corporation is responsible 
for the successful application of sheets of this vinyl 
resin derivative to low-pressure laminating. Extensive 
experimentation, carried on in their research labora- 
tories, brought about its use in developing prototypes 
of low-pressure laminates which were light of weight, 
strong, rigid, and which could be fabricated inex- 
pensively and in a hurry. 

Flexibility, elasticity, transparency and immunity 
to oils and solvents were the qualities of compar which 
made it specially adaptable to use in the laminating 
process. Furthermore, when made into vacuum bags 
it does away with any need for special tailoring since it 


contour may be. ‘This sheet material's toughness per- 
mits wrinkling of the vacuum bag without prohibitive 
wrinkling of the laminate. 
ance to wear, there is no danger that the sheet will 
And, finally, 


the transparency of the bag is a great aid in detecting 


Also, because of its resist- 
break when the vacuum bag is formed. 


and eliminating air pockets when the vacuum pump is 
put in operation. 

Here is.the new technique as worked out by the glass 
fiber manufacturer. 
wood pattern of. the desired part. Then a_ slush- 


\ plaster of Paris cast is made of a 
molded core is lifted from this cast. This is the form 
over which the resin-impregnated fabric is laminated. 
A coat of lacquer, followed by one of polyviny! alcohol 
solution, insulates the hollow plaster core from the 
synthetic resin. 


From the form, inte the bag 


When the block is completed, it is wrapped succes- 
sively with the required number of pieces of Fiberglas 
cloth trimmed to fit the form. Each layer of cloth is 
brushed with liquid resin until the desired thickness is 
obtained. 
best mechanical bond, requiring fewer plies of ‘glass 


Heavy, loosely woven cloth produces the 


fiber. Compound curves also are more readily accom- 
modated when loosely woven cloth is used, and the 
flow of resin through the cloth—for dimensional stabil- 
ity—is greatly facilitated. All vegetable oil must be 


removed from cloth before lamination to secure maxi- 
(Please turn to next page) 


mum strength. 
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3—To seal the vinyl bag, a moist cloth is rubbed lightly over the surface to be sealed. Tackiness of the viny! 
insures an air-tight seal. 4—The edges are then joined and pressed into intimate contact to secure bonding 


After the laminate is formed it is set into a compar 
bag that is open at one end. This bag or casing is then 
wrinkled to conform closely to the shape of the part and 
sealed by dampening the edges of the material and 
pressing them together. The tackiness of the damp 
viny! resin ensures a vacuum seal. A hole is cut in the 
bag, and the vacuum fitting installed, a few plies of 
viny! sheet being used as a gasket under the top washer 
to prevent leakage. Applying the vacuum pump, all 
air is exhausted from the bag. Atmospheric pressure 
squeezes out any remaining air pockets and excess resin, 
leaving the viny! bag fitted to the laminate. 


Curing and finishing 


Now the laminated part is ready to roll into the cur- 
ing oven where polymerization of the resin is com- 
pleted. The heat required ranges in most cases from 
i80 to 250° F., depending upon the resin used. The 
pressure needed to keep the laminations in close contact 
with each other ranges from 0 to 15 p.s.i. 

When curing is completed, the laminate is allowed to 
cool before it is separated from the form block. The 
finishing touches are then put on the completed part— 


flanges trimmed, holes drilled or clamps installed 
according to specifications. 

Other methods besides the standard one just de- 
scribed also have been developed for curing laminates 
with the help of vinyl resin sheet. One method is to 
place the laminate on a table with a large sheet of 
the vinyl over it, the edges clamped with a wooden 
frame. The entire assembly is cured in an autoclave 
after a vacuum is drawn. 


The advantages of revolution 


Revolutionary in the field of low-pressure laminating, 
this application of vinyl resin sheeting offers many 
advantages. Plastic tools laminated in this manner 
dre completed in a fraction of the time formerly re- 
quired, with correspondingly great savings in the 
development of new designs. Particularly for small 
quantities of fabricated parts, estimates have been 
found to be lower than they are for metal, wooden or 
cast phenolic tools. With production time drastically 
cut and the cost of new designs also low, important 
savings are effected in procuring lightweight, strong 
parts to speed postwar reconversion. 


5—A small hole is cut in the vinyl bag to allow for the valve stem of the vacuum fitting. 6—When vacuum 
pump fitting is installed, plies of vinyl sheet are used as a gasket underneath top washer to prevent leakage 
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Officers and council members of S.P.E. Front row, left to right, T. E. Orr, G. W. Clark, 


H. J. McGowan, J. Reinecke. Back row left to right, R. B. Bower, W. C. Goggin, P. R. Marvin, 
J. H. DuBois, T. E. Richards, B. C. Stupp. H.C. Josephson was not present when photo was taken 


SPE. annual convention and exhibit 


ARKING the new year’s first large-scale activity 

by organizations in the plastics field, the second 

nation-wide meeting and exhibit of the Society 
of Plastics Engineers, staged in Detroit on January 7 
through 9, raised the curtain on what may well prove to 
be the most notable year of peacetime progress in the 
history of the industry. The S.P.E. gathering was held 
concurrently with the annual meeting of the Society of 
Automotive Engineers in Detroit, affording automotive 
technical men an opportunity to obtain a quick over- 
all picture of plastics development. 

Meetings were held in Detroit’s Horace H. Rackham 
Memorial Hall, while the general display filled approxi- 
mately 70 booths in nearby Convention Hall. The 
exhibit was supplemented by Mopern P tastics’ large 
traveling display. 

New officers of S.P.E. 


At the S.P.E. election of officers on January 7, 
George W. Clark, Owens-Illinois Glass Co., was named 
president of the organization for the ensuing year. 
Other officers elected included Harry J. McGowan, 
Bakelite Corp., vice-president; Thomas E. Orr, Plastic 
Engineering, Inc., secretary; and Jean Reinecke, 
Barnes & Reinecke, treasurer. Added to the list of 
S.P.E. council members were R. B. Bower, Deleo-Remy 


Div., General Motors Corp.; J. H. DuBois, Shaw In- 
sulator Co.; Philip R. Marvin, Milwaukee Gas Specially 
Co.; and B. C. Stupp, Delco Products Div., General 
Motors Corp. 

In his report for 1945, William B. Hoey, retiring 
S.P.E. president, recommended the creation of an execu- 
tive committee to handle routine business matters; a 
proposal that a fund be set aside for a part-time fel- 
lowship for research, and another calling for organiza- 
tion of branches of the Society in accredited technical 
schools offering courses in plastics. Mr. Hoey also rec- 
ommended the establishment of a scholarship or loan 
fund to foster technical training in plastics and the crea- 
tion of an education committee. 


Twe exhibits paint ap interest 


The variety of exhibits shown at Convention Hall 
contained much of interest to both the seasoned plastics 
veteran and members of the general public. 

The Mopern Ptastics educational traveling exhibit, 
comprising approximately 1000 items, was a center of 
interest between and after technical meeting sessions 
in Rackham Hail. 

Technical sessions held during the three-day meeting 
covered materials, molding techniques, laminates, tool 
and product design, coatings, consumer specifications: 
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Material session 


Dn. S. D. Dovueras, Carbide & Carbon Chemicals 
Corp., speaking on “New plastic development in the 
U.S.A. during the war,” traced recent improvements in 
materials and processing techniques. He laid special 
emphasis on progress made with vinyl chloride acetate 
copolymers, different types of dispersions, polyethylene, 
polystyrene, copolymers of styrene and butadiene, 
vinylidene chloride, polytetrafluorethylene, and certain 
allyl resins, 

ALEXANDER Nixon, Fisher Body Div., General Motors 
Corp., in his talk on “Plastic materials in automotive 
construction,’ reminded listeners that continued and 
expanded applications in this field must be based upon 
plastics’ contributions to the value of the finished car. 

Dr. H. A. Winkeiman, Dryden Rubber Co., speaking 
on “Plastics in the rubber industry,” wound up the ses- 
sion on materials with a comprehensive discussion in 
which he reviewed the use of plastics by the rubber in- 
dustry in the manufacture of products for various indus- 
trial and household applications. 


Molding technique session 


W. C, Goaein, Dow Chemical Co., compared German 
and U. S. fabrication methods and special products 
fields of injection, compression, extrusion, films and 
sheets, coatings, fibers, pastes and foams in his speech, 
“German plastic fabrication methods.” 

W. S. Prenpercast, Carter Products Corp., in a talk 
on “Special extrusion molding,” described a method by 
which a standard extrusion machine can be utilized to 
mold parts from thermoplastic materials. He explained 
that the extruder is coupled through a nozzle to a die 
and that the material is forced into the die by normal 
action of the extruder screw, after which the piece is 
allowed to cool and is ejected in a normal manner. 


Laminates symposium 


Simon WriuiaMs and E. V. Parnrer, Nalional Cotton 
Council, started off this session with a paper on “Cot- 
ton in relation to laminates."’ This discussion covered 
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An all-over photograph 
of the general plastics ex- 
hibition which filled ap- 
proximately 70 booths 


in the Convention Hall 


some physical properties of cotton fibers, yarns and fab- 
ric which influence their utilization in plastic laminates. 

C. F. Manscuner, Forest Products Laboratory, re- 
viewing * Semi-structura] fabrications,”’ described plas- 
tic laminates having paper and paper-like fillers and 
thermosetting resin binders. 

H. Coiuins, Owens-Corning Fiberglas Corp., spoke on 
“Engineering properties of Fiberglas reinforced plastics,” 
emphasizing that the development of glass fibers as 
reinforcing agents now makes possible the utilization 
of plastics in many engineering applications from which 
they have heretofore been restricted by lack of suit- 
able physical properties. 


Second laminates session 


Dr. Harry F. Lewis, Institute of Paper Chemistry, 
discussed the characteristics and production of different 
types of paper used in laminating work, with particular 
reference to the effect of different types of resins. 

Dr. Gorpon Kune, National Bureau of Standards, 
reviewing “Developments in plastics in Germany during 
the war,” gave a slide-illustrated talk on the production 
of Compreg-like material and vulcanized fiber. 

C. Wore.LLert, American Cyanamid Co., in his dis- 
cussion of ‘‘Decorative laminates,” reviewed the com- 
parative properties of amino plastics and the copolymer 
or anhydrous resins used in their production. He 
visualized a steadily expanding market for these 
laminates on the strength of their beauty and utility. 

T. Watrer Nose, Fabricon Products, Inc., spoke on 
“‘Low-pressure molding—materials and techniques.” 
Augmented by slides, the discussion covered basic ma- 
terials and methods and emphasized recent advances. 

Dr. E. R. Perry, Westinghouse Electric Corp., in 
his talk on “Resin and raw material characteristics from 
a laminator’s standpoint,” declared that an almost limit- 
less variety of materials was now available to the 
laminator. But he reminded his listeners that the ma- 
terials are valueless unless structure resulting from 
their combination can be sold at a competitive price. 

R. J. Meraier, Hercules Powder Co., Inc., in a final 




















laminates paper, “Thermoplastic laminates,” outlined 
the development work being conducted by his company 
on thermoplastic laminates. Mr. Metzler described the 
no-pressure and low-pressure methods now being used 
in the industry. 


Teel design 


B. F. Hanrz, American Insulator Corp., delivered the 
first paper, “Compression and transfer molds.” He 
traced the fundamental operations involved in making a 
mold, using slides to illustrate its evolution from the 
product idea stage to the point of completion. 

W. W. Broucuron, National Lead Co., had as his 
subject, ““Kirksite plastic molding tools.” He stated 
that in his opinion the biggest possible field is that of 
low-pressure compression molding either with a rubber 
bag or with a solid punch and die. 

Curnton Rector, Catalin Corp., wound up the tool 
design phase of the program with a discussion on ““Tool- 
ing aspects of cast plastics.” In addition to the indus- 
trial uses of cast phenolics, Mr. Rector described civilian 
outlets for this material. He went on to point out the 
economy of tooling up for cast plastics. 


Castings session 


P. F. Corsin, Tertileather Corp., speaking on “‘Plas- 
tics as coatings,” discussed thermoplastic resins as ap- 
plied to cloth of various kinds, explaining the 6 general 
types of coatings but confining the particulars of his 
talk to nitrocellulose and copolymers of viny! resins. 

Davin S. PLums, Monsanto Chemical Co., spoke on 
“Polyvinyl butyral coatings,” pointing out that al- 
though this resin is relatively old in the plastic field, it 
is now finding new and different uses. 

F. T. Marx, Monroe Auto Equipment Co., in dis- 
cussing “Metal plating over plastics,” described the 
advantages often gained from this combination of plas- 
tics and metals and summarized techniques as metal 
spraying, vacuum deposition and chemical reduction. 

Dr. THomas Hitt, Aluminum Co. of America, speak- 
ing of “Plastic coatings for metals,” dealt largely with 


A section of the Modern 
Plastics display which was 
divided into three main 
parts dealing with plastics 
in the home, in industry and 
at war. It was shown in 
the Rockham Hall where the 
technical meetings were held 





the use of thermoplastic films over aluminum foil as a 
means of enhancing the foil’s utility when used in 
packaging. 


Consumer specifications 


G. F. Crank, Owens-Illinois Glass Co., took as the 
subject of his talk, “Consumer specifications and their 
applications.” Mr. Clark pointed out that at each suc- 
cessive stage in its production, the company or individ- 
ual purchasing the material for subsequent processing 
is in effect a consumer who in turn becomes a supplier. 
Mr. Clark gave closures as an example of a product on 
which the consumer exerts strong specification influence. 

N. Raxas, Chrysler Corp., speaking on “Industrial 
aspects of consumer specifications,’ pointed out that 
satisfactory plastic applications depend largely upon 
adequate control, and that the consumers’ means of 
control rests with their specifications. 

F. A. Martin, The Hoover Co., in his paper, “Sta- 
bility of phenol-formaldehyde plastics,’ described the 
results of tests on the dimensional stability which indi- 
cated that the amount of swelling experienced is de- 
pendent on the type of filler used. According to the 
speaker, moisture absorption does not take place at 
50 percent relative humidity, so there is little danger of 
dimensional change under atmospheric conditions. 

A note of humor was injected into the proceedings 
when a speaker identified as Dr. Heinrich Bulchdorf of 
Barnes & Reinecke, industrial design firm, presented 
slides of a number of “Products of the future” such as a 
combination radio-washing machine and 3-speed double- 
action spaghetti fork. The diverting presentation was 
climaxed when “Dr. Bulchdorf” revealed his true 
identity as a radio actor. 

Joun Sasso, managing editor of Product Engineering, 
in the closing speech of the session on product design, 
spoke on “What design engineers expect of the profes- 
sional activities committee of the S.P.E.”’ 

Cuartes Henry, Chicago Die Mold Mfg. Co., dis- 
cussed “Product design from a molder’s standpoint”’ 
and outlined five fundamentals important in this work. 
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All molders and fabrica- 
tors are invited to send 
samples of stock and 
proprietary items to 
appear on this page as 
space permits. 


Stock Items 1-1582 
appear in the Plastics 
Stock Mold Catalog, 


1944, available at $5. 


1593. 


1596. 


Tray formed from single sheet. 
Overall length 22 in., 12 in. wide 


Two-sided standing picture frame 
formed from single sheet; 10 in. 
high, 8 in. wide 


Two-sided standing picture frame, 
formed from single sheet; 7 in. 
high, 5 in. wide 


Two-sided standing picture frame, 
formed from single sheet; 4 in. 
high, 2*/, in. wide 


* Reg. U. 8. Patent Office. 
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1597. 


1598. 


1599. 











SHEET ONE HUNDRED THIRTY-FOUR 


Cigarette box with sliding cover. 
Two compartments, one rectang- 
ular and one concave. Overall di- 
mensions, 8'/,in., 1*/,in. Concave 
compartment 6 in. long 


Coaster tray fitted with 2 separate 
coasters. Tray 3*/, in. wide, 9'/, 
in. long. Coasters 3*/, in. square 
with 3-in. diameter center. Tray 
formed from single sheet. 


One-piece playing card holder, 
suitable for 1 deck. 3'/, in. high, 
2'/, in. wide, */, in. deep 


1600. 


1601. 


1602. 


1603. 


Two-deck playing card box with 
sliding cover. Overall dimensions 


5 in. by 3'/, in. by 1 in. deep 


Cigarette package holder formed 
from’ one sheet. 2°*/, in. square, 


1 in. deep 


Money clip formed from single 


sheet; 3 in. long, 2 in. wide 


Pocket-sized picture frame formed 
from single sheet; 4'/, in. long, 
2 in. wide 











Pladtied incinetRIne SECTION 





by LAWRENCE F. BOLANDt 


ITH few exceptions, wartime restrictions on the 

applications for beryllium copper prevented its 

use by the plastics industry. There was more 
urgent need for the metal in vital aircraft, radio and 
radar parts where no other material would serve as 
well. However, this military service is responsible for 
many advances in methods of processing this metal and 
in the standardization of the fabrication and heat treat- 
ment of the finished parts. 


Availability and range faver this alley 


Today, beryllium copper alloys, in both the cast and 
wrought forms, are readily available to the plastics 
industry. In fact, deliveries of mill and beryllium 
copper foundry products are considerably better than 
those of most of the copper base alloys. 

But aside from availability, this material offers 
several other advantages to the plastics molder and 
mold maker. Inasmuch as the general field of plastics 
covers not only different methods of molding but many 
different types of plastics—some of which have rather 
high corrosive action on the molds—there are limita- 
tions on the use that can be made of any one particular 
alloy. The manufacturer of molded parts usually must 
consider carefully the type of plastic that is to be used, 
the production method that is most practical, the de- 
sign of his molds, etc., before he can take even the first 
step in the actual production cycle. And when this 
analysis has been made, beryllium copper is found to 
stand up well in comparison with other mold materials, 
either as a sand casting or as a mold cast under pressure 
with a master die. 


Lew cost of berylliuam-copper molds 





Cost is another important factor in mold making. 
This is particularly true in the manufacture of decora- 





1 Beryllium Corp. of Pennsylvania. 
* Reg. U. S. Patent Office. 


Beryllium copper as a mold material 


Beryllium copper molds, whether sand cast or cast under pressure 
with a master die, stand up well under corrosive action of some 
Plastics and are low in cost, an important factor in novelty parts 


F. 8. STANLEY, Editor 
























tive and novelty parts where the demand is constantly 
changing and the need is for an unusually large number 
of different molds, many of which will be used for 
rather short runs. The cost of machined steel molds 
for parts of rather intricate designs is considerable and 
deliveries of such molds are relatively slow. 

Beryllium copper has two distinct features that 
make it attractive for molds of this type: 

1. Unlike steel, the 2 to 3 percent beryllium-copper 
alloys, when properly handled, can be readily cast in 
sand, plaster, centrifugally, by the lost wax method or 
by the pressure casting procedures. 

2. As is now fairly well known, the beryllium- 
copper alloys can be hardened by a relatively simple 2- 
step heat treatment to hardnesses equivalent to those of 
medium carbon and alloy steels. Thus beryllium- 


1—Beryllium-copper molds can be made economically from 


sand castings which have been formed around plaster patterns 


ALL PHOTOS. COURTESY BERYLLIVUY CORP. OF PENNSYLVANIA 
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2—If beryllium castings are to have detail, as in this ash 
tray mold, the proper pattern and fine sand must be used 





3-——-Typical of the clear detail and smooth surface which can 
be obtained in a beryllium-copper mold by hot hobbing is 
this thermometer which is used in a Servel refrigerator 


copper molds will stand up under any of the pressures 
used in the various types of molding and yield a good 
production run without appreciable wear. 

The usual practice in making cast beryllium-copper 
molds is to construct a wood or aluminum pattern with 
allowance for */\, in. per ft. shrinkage. From this 
pattern the mold is cast with allowance for a '/s- to 
*/-in. finish. In making castings of this type, par- 


ticularly when wood or plaster patterns are employed, 
the pattern must be prepared with care since the surface 
and definition of the casting will be no better than that 
of the pattern. Ordinarily, very fine sand is used so 
machining and polishing can be kept at a minimum. 
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After the cast molds are cut off and cleaned, they are 
given what is known as a solution anneal and quench. 
This treatment softens the metal so that it can be read- 
ily finish machined. Then, the trimming up of the 
design and mold surface completed, the piece is hard- 
ened. This is usually accomplished by holding the 
mold for several hours at 600° F. in practically any 
type furnace, following this by air cooling. Depending 
on the alloy used, age-hardened molds will have hard- 
ness ranging from Rockwell C-42 to C-48. The mold 
is then chased and polished for production use. 


Hardening the alley 


Fortunately, the process of hardening beryllium 
copper is exactly the opposite to that of steel, that is, 
the quenching treatment, where the greatest danger of 
dimensional change exists in heat treatment, is per- 
formed before the mold is finished. The hardening 
treatment is a low-temperature air-cooling treatment 
that offers none of the risks involved in the quench 
hardening of steel. 

It should be pointed out that in the precipitation 
hardening of beryllium copper, the alloy hardens con- 
sistently and uniformly throughout the metal. Con- 
sequently, it offers a far greater compressive strength 
in the core than does the best carburized alloy steel. 

Cast beryllium-copper molds can be obtained from 
some foundries with quick deliveries, cutting down the 
time required to obtain a finished mold. And the 
scrap value of obsolete or useless beryllium-copper 
molds is high since the metal can be used over and over 
again in the same foundry. In this way the user of 
beryllium-copper molds can salvage part of the initial 
cost by reselling the scrap mold back to the supplier. 

Figures 1 and 2 show molds produced as sand cast- 
ings. By the use of the proper type of patterns and 
fine sand unusually good surfaces can be obtained so 
that relatively little finishing is necessary. These 
particular castings were produced from plaster patterns. 
Figure 1 is a kewpie doll, Fig. 2 a novelty ash tray. 

A question has been raised as to the suitability of 
beryllium copper for molds operating at elevated 
temperatures or under alternate changes of tempera- 
ture as encountered in the molding of phonograph 
records. In a typical molding operation of records, the 
mold heats up to as high as 300° F. and cools off to 
120° F. in each cycle. In one plant, a 35-ton press is 
used which closes approximately 1000 times per day. 
If the properly selected alloy is used, heat-treated 
beryllium-copper molds will stand up under such tem- 
perature changes. 

The temperature limitations in the use of beryllium 
copper are controlled by the final age-hardening treat- 
ment. This is due to the fact that the hardening 
temperature will gradually over-age or soften the 
alloy. The curve on this behavior depends on the 
nature and type of alloy. Generally the higher the 
beryllium-content in a _ beryllium-copper alloy the 
lower is its temperature resistance. For example, the 
standard 2 percent beryllium-copper wrought alloys 














are hardened at 600° F. It is not recommended that 
these alloys be used for temperatures exceeding 400 to 
450° F. depending on the duration of the temperature. 

In the case of the cast alloys of the same beryllium 
content, however, it is possible to make additions of 
other elements that normally would not be possible in 
the wrought alloys. These additions considerably ex- 
tend the hardening curve so that the cast alloys can be 
used safely at slightly higher temperatures than the 
wrought alloys of the same beryllium content. The 
0.50 percent beryllium-copper alloys such as Trodaloy 
#1 are hardened at temperatures of approximately 900° 
F. This alloy can be safely used to as high as 700 to 
750° F. Again, the maximum temperature which is 
allowable depends on the circumstances and the length 
of time the metal is subjected to the top temperature. 


Effect of copper content 


Both the cast and the wrought beryllium-copper 
alloys commercially available today contain more than 
97 percent copper. This means that many of the 
desirable properties of copper are present. Due, in 
great part, to this high copper content, the alloys have a 
relatively high electrical and thermal conductivity. 
The thermal conductivity rating is more than twice that 
of mold steel. In some molding operations this is a 
distinct advantage in speeding up the heating and 
cooling cycle so that production can be stepped up 
without affecting the life or wear of the mold. 


4—Comparative thermal conductivity of 7 different metals 
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In the field of plastics where large industrial parts are 
molded to rather rigid tolerances—sometimes in tenths 
of thousandths of an inch per inch—beryllium copper 
has limited use. But even in applications of this type 
beryllium copper was found to be of use when molding 
a thermoplastic material which was found to corrode 
unprotected steel. It was a question of using either 
stellite finished mold parts or heavy chrome protective 
plating if molds were made from steel similar to SAE 
3312. Beryllium copper, however, was not affected 
by the phosphoric acid given off by this plastic. Be- 
cause of the unusually large size of these particular 
molds they were produced from forged beryllium- 
copper slabs and machined by the methods ordinarily 
employed when steel is used. 

Beryllium copper, like most copper base alloys, can 
be readily plated with cadmium, silver, chromium and 
other metals. 
problems exist, beryllium-copper molds have been 
chrome plated. In molding rubber products where 
some types of rubber stick to the steel, it was found that 


In some cases where unusual corrosion 


with a cadmium-plated beryllium-copper surface there 
was no adhesion of the rubber to the metal. 


Pressure casting of molds 


Probably the most extensive use of beryllium copper 
in the plastics industry to date has been for molds pro- 
duced by the so-called pressure casting or hot-hobbed 
method. This is a process in which beryllium copper 


- 


>—Beryllium clock face mold produced by hot hobbing 
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is cast under high pressure by a procedure similar to 
die casting. Beryllium copper (Beryleo 20C and 
Beryleo 275C alloys have been found most suitable, 
depending on the finished hardness required) is poured 
at a temperature as close to the lower melting limit as 
possible. The use of a press on the cooling metal pro- 
vides a very dense structure with a finely polished 
surface and extremely good definition of the design. 

Figure 3 shows a mold produced by the hot hobbed 
method. The thermometer piece used in the Servel 
refrigerator illustrates the clear definition and excellent 
surface possible with such beryllium-copper molds. 
It has been reported that with this process a finished 
beryllium-copper mold can be produced with a hard- 
ness two to three points higher on the Rockwell C scale 
than can be obtained with these particular alloys by any 
other method of casting. 

Pressure-cast or hot-hobbed beryllium-copper cavi- 
ties offer any one or combination of the following ad- 
vantages to molders of plastic materia!s and of rubber 
goods: 

1. how initial cost of molds. 

2. Mauytenance of mold costs is kept at a minimum 
because 2n insert cavity, if damaged while in produc- 
tion, can be replaced at once by low-cost spare cavities 
kept on hand. 

3. Beryllium-copper cavities can be heat treated to 
as high as 44 to 47 Rockwell C. 

4. Cavities made by this process are degrowthed 
and of close grained construction. 

5. Thermal conductivity of beryllium copper is 
twice that of steel. Therefore, where 2-cycle molding 
is being done, production can be stepped up. 

6. Beryllium-copper cavities may be hard chrome 
plated if unusual circumstances make this desirable. 

7. Cavities that are practically impossible to hob in 
steel can be produced by this process. 

8. Intricate designs and irregular parting lines, and 
cavities with mold projections are no problem. 

9. The compressive strength of beryllium-copper 
cavities made by this process is greatly increased. 

10. Cavities are produced from master dies. There- 
fore, where multiple cavities of exact likeness are re- 
quired, the cost is much lower than when steel is used. 

11. When only a few cavities are required, the 
master hob does not have to be hardened. 
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6—This hobbed beryllium 
copper multiple cavity mold for 
compression molding auto- 
mobile ash trays is indistin- 
guishable from one ma- 
chined from wrought sheet 


12. Tolerances can be held to +0.001 in. on most 
cavities. 

13. Cast iron master dies can be used on some jobs, 
reducing the cost of master dies. 

Other typical beryllium-copper molds formed by 
hot hobbing are shown in Figs. 5 and 6. The former is 
a clock face injection mold for the 1946 model Ply- 
mouth car; the latter, a multiple cavity mold of an ash 
tray to be used in compression molding. It is im- 
possible to distinguish such molds from pieces ma- 
chined from wrought stock. 


Berylliam copper in hobbing 


Beryllium copper has also been used for hobbing by 
the plastics industry. While it is relatively simple to 
hob beryllium copper with a steel master die while it 
is in the annealed soft condition before hardening, it 
has also been possible to hob steel with a hardened 
beryliium copper. In some cases when hobbing beryl- 
lium copper it has been necessary to re-anneal and 
quench the beryllium-copper piece during the opera- 
tion. This can be done by heating the beryllium 
copper to 1450 to 1475° F. for a time ranging from 1 to 
2 hr. This is followed by an immediate quench in 
water or oil. After this treatment the finished piece 
is given the usual hardening at around 600° F. and 
either air or furnace cooled. 

One company specializing in injection molding re- 
ported that beryllium-copper cavities, when given a 
reasonable amount of care in handling, gave service 
from a die-wear standpoint equivalent to that of 
hardened steel. Another company using only the 
pressure molding process, normally harder on the dies 
than injection molding, reported runs on beryllium- 
copper molds of up to 60,000 pieces with the dies still in 
extremely good condition. This same manufacturer 
commented that the steel dies in equivalent service 
would normally turn out 250,000 pieces. In this 
business, however, it has been found that design 
changes are usually made before the steel die is worn 
out. Consequently, the die life is not a determining 
factor. The chiet consideration is the saving in the 
cost of the mold itself, and the speeding up of the mold 
delivery cycle. As engineers and metallurgists con- 
tinue to work with beryllium copper, additional uses 
will be found for it in the plastics industry. 








Testing by sound 


RUSH Development Co. has announced a Hyper- 
sonic testing machine is now available to indus- 
trial users. The principle of the new tester re- 

volves around the ability of a material to transmit 
sound. A steel plate is sometimes struck with a ham- 
mer to see if it rings true. ‘The Hypersonic tester goes a 
step further—into the higher non-audible frequencies. 
By means of a receiver and a transmitter, using new 
sensitive crystals developed by Brush technicians, the 
unit translates sound passed through the material to be 
tested into electrical energy which is then amplified. 
Any interruption—any change in density or elasticity 
of the material is recorded and the piece is rejected. 
While most applications of the device have been to 
materials other than plastic, the new Hypersonic tester 
will have many uses in the plastic field. It will detect 
voids in cable coverings or in extruded plastics. It will 
be useful in non-destructive testing of panels to be 
used in electrical installations. Most particularly will 
it be useful in testing cementing jobs done on opaque 
plastics. Even X-ray does not catch a void caused by 
poor cementing, while the Hypersonic tester reveals the 
weakness ata glance. It may be used to test adhesion in 
laminates, glass fiber sheets and low pressure moldings. 
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2—This view of a testing tank shows 
receiver, transmitter and sample. The 
device translates sound passed through 
the material into electrical energy and 
amplifies it, instantly recording any 
change in density or elasticity of the 
sample. Defective pieces are rejected 
by automatic relays or marked by paint 


The field of Hypersonics as developed by the manu- 
facturer of this unit is a most practical one since pres- 
ent electronic devices will catch and measure the speed 
of sound waves. (Light is too fast.) One application 
of the Hypersonic tester is in a “hearing stick"’ carried 
by a blind person which hears walls, counts steps and 
records obstructions in the path of the user. Another 
is in measuring the height of a blast furnace charge— 
now done by a system of weights and pulleys. 

The whole development is based on the artificial 
crystals of Rochelle Salts. These crystals are relatively 
more efficient and active than quartz in translating 
mechanical into electric energy. Therefore they are 
now widely used in phonograph pickups, microphones 
and hearing aids. The Hypersonic tester saved tons of 
X-ray film in our war program and bids fair to be one 
of the most useful testing devices to come from our war 
experience. Each application is still relatively special 
and requires some engineering in the adaptation of the 
tester to the particular problem. But where continu- 
ous high-speed internal inspection of materials of more 
or less uniform section is required the Hypersonic 
principle may be profitably applied, not only by labora- 
tories but by commercial] users. 


The component parts of a 
transmitter head of material 
testing machine. The cover 
is of rubber which has a 
density to sound which 


approximates that of water 
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l—Here is a magazine press that has been stripped of its 
metal shell to show the spring-balanced chain synchronizing 
system, which operates the jig for taking apart mold, and hop- 
per loading fixture. Both these parts are geared to the ram 










lding and how it is done 





UNIQUE system of compression molding, known 

as the “magazine” method, is in use at Alden 

Products Company. Described by the company 
as being quite effective within the range of its use, 
the method involves cylindrical unit molds which move 
vertically in a compression-like piston. Each press 
complement of seven or eight molds has a spare which 
can be used in case of trouble. Woodflour filled phe- 
nolics are the principal materials thus far employed, 
although recently quite a bit of work has been done 
with low-loss electrical material. Thus far the method 
has been used chiefly for radio components. 

The most important advantage claimed for this sys- 
tem is that the pressure needed to mold eight pieces in 
unit molds in a vertical line, one on top of the other, is 
one-eighth the pressure needed to mold them if they 
were laid out horizontally in a multiple cavity. This 
means that a smaller press can be used than would be 
practicable were the same number of cavities laid out 
horizontally. Furthermore, the pressure is low enough 
so that the operator can remain seated and operate the 
press with a foot lever. Another advantage is that this 
process allows for short-run production of parts that 
might not otherwise be made of plastics because of mold 
cost in relation to quantity. 

Work can be pooled on one or more presses. If an 
order calls for 30,000 units of one item, 80,000 of another 
and 50,000 of another for simultaneous delivery, unit 
molds are made in those ratios, and if one order should 
be doubled or tripled after production begins, the ratio 
can be changed without stopping production. If a 
cavity is damaged, work can go on without the loss in 


2—Several samples of wood- 
flour filled phenolic items 
for radios, which were pro- 
duced on magazine presses. 
Note how tightly the metal 


inserts fit into the material 





























3—The unit mold is made 
from cylindrical steel stock 
in three pieces: base (right), 
female mold (center), top 
male mold (left). Male and 
female molds are designed 


to fit the disassembly fixture 


down time occasioned by patching a cavity in a multi- 
cavity mold and without running empty cavities. 
Each magazine holds seven or eight unit molds—de- 
pending on the height of each mold—one resting on the 
other. The molds are made in three parts (shown in 
Fig. 3); tooled out of cylindrical steel stock in diameters 
ranging from 3 to8inches. The operator, from a sitting 
position, fits the center female section of the mold on 
the mold base and places it under the spout or spouts 
of the conical hopper for loading (center of Fig. 1). 
The male top section is then fitted into position, and the 
assembled mold, loaded with material, placed over the 
last mold at the top of the cylinder (Fig. 4). Pressure 
released by a foot pedal sends the ram up into the maga- 
zine and at the same time lifts a cured mold (previously 
ejected to the jig at the front of the machine by the 
chain-operated pusher) up into the jig for emptying. 





til 


While the partial cure of perhaps a quarter of a min- 


ute is taking place, the mold in the opening fixture is 
emptied and placed below the hopper, ready for filling. 
Then the ram drops and the bottom or finished unit 
mold is pushed forward into the fixture. The six o1 
seven remaining molds in the cylinder drop one stage, 
the new filled mold going in at the top again. Thus, 
cure time is the period it takes a unit mold to go from 
the cylinder magazine top to the bottom. 

Naturally, “magazine” molding has its limitations 
It is not recommended for tremendous runs. Since all 
pieces on one press must run on the same cycle for 
economical production, a large piece with particularly 
heavy section will have to be handled by individualizing 
It is not 
advisable to use this process where many delicate inserts 


one press or by running the piece through twice. 


are involved—but only normally strong metal inserts. 


4—The loaded mold is lowered into the cylinder as a cured mold is ready for disassembly in the jig. 5—Mold 


at front is empty and male top about to be removed. Ram 






o 


is descending and newly cured mold emerges at bottom 
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| ES the many advantages of Plaskon Materials—they-may be the answer 
to your problems involving manufacturing economies, new product applications, wider 
ranges of service, and entirely new designs. eee’ 


~. 


These are the Plaskon Materials, and their distinctive features: ~ 


PLASKON UREA-FORMALDEHYDE COMPOUNDS 
1. Wide range of lightfast hues, from translucent natural and pure white to jet black. 
2. Smooth surface, eye-catching, warm to touch. 
3. Completely resistant to common organic solvents, impervious to oils and grease. 
4. Possesses high flexural, impact and tensile strength. 
5. Highly resistant to arcing and tracking under high voltages and high frequencies. 


PLASKON MELAMINE COMPOUNDS 
1. Assures ample protection where water or high humidity prevent the use 
of urea compounds. 
2. Exceptional resistance to acids and alkalies. Non-porous, non-corrodible. 
3. Under extreme conditions of heat and humidity, is non-tracking, highly resistant 
to arcing, and has high dielectric strength. 


PLASKON SPECIAL RESINS 
Plaskon laboratory and research technicians have developed many specialty resins 
for particular gluing, bonding, laminating and coating purposes. 


Plaskon engineers will be glad to give you the benefit of their field experience, in adapting 
Plaskon Materials to your manufacturing and merchandising plans. 


PLASKON DIVISION, Libbey + Owens + Ford Glass Company 


2121 Sylvan Avenue * Toledo 6, Ohio PLAS KD N 


Canadian Agent: 
Canadian Industries, Limited « Montreal, Quebec 
TRADE MARK REGISTEREO 
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This new plastic pot cleaner, made by Downy 
Products Company, Orange, N. J., utilizes 
Plaskon Resin, a product of Plaskon Divi- 
sion, Libbey-Owens-Ford Glass Company. 
Thousands of tiny plastic beads are firmly 
anchored to minute cotton loops that hold 
soap while working at extreme speed. This 
provides power for scouring. The cleaner is 
wholly flexible and manageable, and will 
not crack, splinter or break off. 


A new wall switch plate that should reduce 
home accidents and greatly contribute to the 
betterment of short tempers was recently 
marketed by Associated Projects Company 
of Columbus, Ohio. 


Made of molded Plaskon, the new switch 
plate is equipped with a tiny lamp that 
glows when the lights it controls are out; 
goes off automatically when the lights are 
switched on. 


Of first importance is the fact that the new cleaner completely removes the hazards 
of infection that were constantly present when metallic cleaners were employed. 
These hazards were so real that several states passed restrictive legislation against 
the use of such cleaners. 


The non-metallic characteristics of this new cleaner suggest a variety of uses other 
than the scouring of pots and pans. These include the paring of rooty vegetables, 
cleaning tile, linoleum, and porcelain and enamelware. It also should prove effective 
as a pre-paint, rubdown abrasive for wood and metal surfaces, while still other uses 
would include the cleaning of garage and garden equipment, and dairy and farm 
utensils, industrial buffing, etc. 


The “LumiNite” switch plate spells an end to fumbling for switches in the dark, 
provides a subdued safety glow that prevents stumbling over objects that would 
otherwise be unseen, keeps walls free of smudges from hands groping for switches, 
shows when one has forgotten to turn off remote lights, and serves as a night-light 
in nursery or bedroom. 


Another advantage of the LumiNite is that its rich, ivory plastic finish blends perfectly 
into any decorative scheme. The Plaskon material is a non-conductor of electricity; 
cannot rust, tarnish or corrode; and can be kept clean and bright with a damp cl 
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1—These pieces which are 
typical of the work that can 
be done on high-pressure 
laminates, include valves, 


gears, stripsand shaped plates 
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Fabrication of high-pressure laminates 


Part I of this article, which appeared in the 


December 1945 issue. 


dealt with the prop- 


erties of laminates. Here, the fabricating pro- 


cedures’ themselves 


AWING, milling, routing, hobbing and engraving 

are all characterized by a tool which rotates and 

by the fact that the work moves parallel to the 
axis of the cutting tools. Also included in the group 
a‘e band and circular sawing and milling operations. 
Despite the basic similarity of all these operations, 
there are wide differences in speeds, feeds, methods and 
equipment made necessary by the various properties 
of laminates as described in Part I. 

Band and circular sawing—In the band and circular 
sawing operations, full advantage is taken of the ex- 
tremely high speeds with which most grades of high- 
pressure laminates may be machined. Band saws are 
run at speeds up to 8000 surface ft. per min. and it is 
common to run circular saws at 13,000 ft. per minute. 
This is practical because circular saws and the larger 
size band saws may be sharpened on automatic filing 
or grinding machines at low cost and the time required 
to change saws does not exceed 1 to 2 minutes. There- 
fore, the fact that high-speed operations quickly dulls 
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ere described 


in detail 


the tool so that circular saws, for example, must be 
ground after every 20 to 30 min. of actual production 
time, is of but slight significance. 
Milling—Conventional milling operations may be 
performed on standard or horizontal metal milling 
machines although these units are only used when the 
operation cannot be performed on a higher speed ma- 
chine. However, equipment of this type is indispens- 
able for certain precision-type operations. Spindle 
speeds on the horizontal-type units are not very high 
and it is seldom that full advantage can be taken of the 
high cutting speeds possible with these laminates. 
Rouling—Routing is done on standard vertical 
spindle wood shapers. Here again, full advantage is 
taken of extremely high cutting speeds possible with 
this type of machine when used in conjunction with 
tungsten carbide tipped cutters. Routing in this fashion 
may be regarded as a high speed milling operation, and 
excellent work to close tolerances and high finish may 
be obtained quite economically. Both hand and power 






































feed are used, depending on type and volume of work. 
While intricate forms may be routed on the edges of a 
straight length of laminate in one pass, the routing of 
forms on the outside or inside of irregularly shaped 
parts is best done using a master plate in conjunction 
with a disk which may be an integral part of the cutter, 
or attached to the table and, therefore, stationary. 
When operations of this nature can be performed on a 
vertical spindle wood shaper this tool should be used 
since it is by far the most economical. 
Hobbing—Hobbing is done on standard meta) hob- 
bing machines with ground or cut hobs of high-speed 
steel. Due to the relatively low spindle speeds of these 
machines, full advantage cannot be taken of the high 
cutting speeds. However, this is not a serious draw- 
back since even if higher speeds were available, they 
would probably not be used since tools dull faster as 
the speed of operation increases and hobs are expensive 
and difficult to sharpen. The most economical set-up 
is one in which the greatest number of pulls are ma- 
chined before the tool must be reground even if this 
means some sacrifice of speed. Speeds about the same 





as for brass are recommended. 

Engraving— Engraving is performed on the same ma- 
chines that are used for metal; and separations are ex- 
actly the same. These machines run at very high 
spindle speeds and no modification is necessary for 
use on high-pressure laminates. 

The general rules for all these operations when per- 
formed on high-pressure laminates are few and simple 
to remember. Where set-ups are simple and rapid, 
and sharpening operations automatic, as in the case of 
sawing, advantage should be taken of the highest pos- 
sible speeds. The possibilities of the circular saw and 
vertical spindle shaper for many operations usually 
thought of in connection with standard milling ma- 
chines should be investigated. Tungsten carbide tools 
should be used, with allowance for plenty of clearance 
and with zero or negative rake in milling, routing and 
engraving operations. All tools must be kept sharp 
and it will be found that in general more frequent 
grindings will be necessary than for similar operations 
on metals. 


Lathe and screw machine operations 


This group includes operations performed on ma- 
chines where the work turns—on engine lathes, turret 
lathes, hand screw machines, single and multi-spindle 
automatic screw machines. For use on high-pressure 
laminates, such machines are identical in design with 
those used for the same operations in metal. However, 
due to the light weight of the material and its low shear 
strength, the equipment can be of lighter construction 
and can be run at much greater speeds than they can 
when used for the machining of the same size metallic 
parts. Speeds range from 4000 linear ft. per min. for 
some turning operations down to speeds which are ap- 
proximately the same as those used for the turning, 
the cut-off and the reusing of brass on automatic screw 
machines. 





Carbide-tipped tools should be used in every opera- 
tion where volume justifies the expense and where the 
design of the tool makes carbide tips practical. Be- 
cause of the resilience of the high pressure laminates 
greater clearance must be ground on all single point 
tools used for boring and turning. A range of 10 to 
15° clearance will be found to be about right except on 
boring tools employed for the smallest holes where the 
clearance may have to be increased somewhat. The 
top rake will vary from zero for single point tools to 
approximately 10° negative rake for the cut-off and the 
form tools. 

It will be found that extremely fine feed and the 
highest practical speed is best for forming tools of the 
flat or circular type. Feeds from 0.0005 to 0.001 in. 
are usual, as a general rule, and the forming tool should 
not have a width which measures more than 75 percent 
of the diameter of the work being machined. 

It must be remembered that high-pressure laminates 
are not as rigid or as heavy as metals. Cut-off tools 
much narrower than those used for metals can be used 
with a very real saving in stock. The effect of heat 
when drilling deep holes on automatic screw machines 
can be minimized by withdrawing the drill once or twice 
during the cycle to clear the clips. Provision can be 
made on the cam for these withdrawals. 


Tapping and threading 


In threading, either internally or externally, the re- 
silience of high-pressure laminates necessitates close 
attention to rake on taps and dies or on single point 
tools. The effect of positive rake is to cause the top, 
die or single-point chaser to dig in and crowd its lead. 
The result is a rough looking thread. More serious is 
the fact that the thread, being cut, may be weakened. 
Threading tools should be ground so that they have a 
negative rake up to about 10° depending upon the size 


2—By changing the head, different sized holes can 
be drilled in laminated sheet by this drill press set-up 
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of the thread, the pitch and degree of finish required. 
Where possible, a solid tap should be purchased a few 
thousandths oversize to compensate for the resilience 
of material. This is not a must but, for some jobs, it 
may be found desirable. 

Speeds up to 200 ft. per min. may be regarded as a 
conservative guide on most jobs. This speed may have 
to be reduced on jobs of coarse pitch and may be ex- 
ceeded on some grades of materials. All standard 
tapping and threading devices and methods, such as 
tapping heads in drill presses, collapsible taps, self- 
opening dies, milling and single hand multi-point chas- 
ing, may be employed. 

For self-opening die heads, tapped-type chasers are 
recommended rather than the milled type. Due to the 
resilience of the material, tapped holes should be made 
from 0.003 to 0.006 in. larger than in brass or steel. It 
is well to remember that the drill will produce holes 
0.001 to 0.003 in. smaller than its normal size. 

Consequently, the grinding may have to be done 
slightly off center unless a standard size drill a few 
thousandths larger is available. 


Drill press operations 


This group includes operations where the tool turns 
but where there is no motion of the axis of the tools rela- 
tive to the work. Examples are drilling, counterbor- 
ing, tapping, countersinking, fly cutting, trepanning 
and reaming. 

The resilience and heat insulation qualities of the 
high-pressure laminates are very noticeable in drill 
press operations. Heat produced by the cutting and 
rubbing action of drills, countersinks and like tools is 


dissipated very slowly. It is, therefore, quite localized 
and reaches a high temperature in the small area around 
the hole. The expansion of the stock due to heat re- 
sults in a slight closing in of the hole around the drill. 

This action and the natural resilience of the material 
leave a hole somewhat smaller in size than the drill. 
Dull drills seriously aggravate this condition and may 
cause lifting of the top layers of the stock around the 
hole when the drill is withdrawn. 

For speed of operations, the usual recommendation 
is to run drill presses at the highest possible speed 
without burning the stock. The rate of revaluation 
will vary considerably with the depth of the hole. As 
with metals, small hole drilling in high-pressure lami- 
nates is seldom done at efficient speeds because of the 
difficulty of reaching spindle speeds which are high 
enough. When it is remembered that 10,000 r.p.m. 
are required to give a '/s-in. diameter drill a cutting 
speed of 300 ft. per min., it is evident that drilling opera- 
tions on these laminates for small diameter holes are 
seldom performed at much more than half the recom- 
mended speed, an exception is the shop equipped with 
highest speed-sensitive drill presses. 

While any and all high speed steel twist drills of 
standard design may be used, they are not recom- 
mended for production purposes. Drills specially 
designed for high-pressure laminates are stocked as 
standard items by all drill manufacturers. The flutes 
are wider than the standard type, are more nearly 
parallel with the axis of the drill and are polished. 
These modifications of design permit cooler and cleaner 
drillmg with much easier chip removal. The angle of 
the flutes results in less hook or positive rake on the 


3—Boring of the inside diameter of large high-pressure laminated tubing is done at high speeds. 4—In- 
tricate contours, like those of a cam, can be cut from a laminated disk with great precision by a band saw 
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cutting edges than is characteristic of standard type 
drills. For many jobs these drills can be used as pur- 
chased. But for some sizes of holes and for some grades 
of materials, it is advisable to remove all rake by grind- 
ing the cutting edges as is done for brass. Whatever 
type drills are used they must be kept sharp and should 
be ground with liberal clearance. 

While reaming may be done, it is not recommended 
where other methods of sizing can be employed. Due 
to the resilience of these laminates, it is difficult to get 
enough holes from reamers of the solid type to justify 
the cost. Where reaming is necessary, reamers of the 
expansion type equipped with tungsten carbide blades 
are recommended. 

Because of the low shearing strength of high-pressure 
laminates, efficient boring to close tolerances may be 
accomplished on the drill press at extremely high speed 
and for large diameters. Boring bars equipped with 
tungsten carbide tips give excellent results. Tungsten 
carbide tips should also be used for countersinks, 
counterbores and flycutting or trepanning tools. 
Flycutting is recommended where hole sizes are large 
enough since it is much more economical to sweep out a 
large hole by flycutting than reduce the whole mass to 
chips. Even light drill presses may be used economi- 
cally for boring and flycutting. 


Shearing, breaching, punching operations 


In this group of related operations are included shear- 
ing, broaching, and punch press operations such as 
piercing, blanking and shaving. With the exception of 
broaching, all these operations are performed most ef- 
ficiently on most thicknesses and grades of laminates 
by uniformly heating the stock. Tables exist which 
give the recommended heat range for each grade of 
stock. In general, it may be said that the heating 
temperatures are in the range of 200 to 280° F. Ovens 
heated by steam, electricity, gas, or banks of infrared 
lamps have all been used with success. The choice is 
determined on the basis of cost, convenience, ease of 
installation and upon the amount of heating to be done. 

Machines used for this group of operations are all of 
the standard metal working types. Shears are the 
conventional metal squaring shears of the guillotine 
type. Punch presses are exactly the same as for metal 
except that for the same dimensions and thicknesses 
considerably lighter presses can be used with laminates 
than with metal. The machines may be equipped with 
automatic or semi-automatic feeds utilizing hoppers, 
rotary table, cam or friction roller methods. 

Broaching machines are of the standard horizontal or 
vertical types. This operation may also be done on the 
punch press if a short broach can be utilized. Broach- 
ing technique for high-pressure laminates is exactly 
the same as for metals. However, due to the laminated 
structure of the material, it is advisable when broach- 
ing across the laminations to back up the material 
with a mild steel or brass plate that is a close feed on the 
sizing teeth of the broach. This precaution will pre- 
vent fraying or chipping of the edges. When broaching 
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5—Standard or horizontal metal milling machines are 


used for conventional milling. Here a _ high-speed 


machine is used in fabricating a large laminated bearing 


parallel to the laminations a fixture applying pressure 
at right angles to the laminations should be used. 

The broaches themselves are exactly the same as 
those used for brass, but with an approximate 4° cut- 
ting clearance. A cut of 0.001 to 0.005 in. per tooth is 
about right with the pitch of the teeth ranging from 
one fourth to three fourths in., depending upon thick- 
ness of materials and the type of work that is be- 
ing done. 

Dies for blanking and piercing these materials should 
be made with a minimum clearance between the punch 
and the die. For best results in both appearance and 
dimensions, stripper plates of the compression type 
should be used, provided with a sufficient number of 
strong springs and adjusted to give very high pressures 
during the actual piercing and blanking period of the 
cycle. Much of the trouble experienced with these 
materials in punching operations, particularly in rela- 
tion to cracked or ragged edges and surfaces, is due to 
the absence of compression-type stripper plates or to 
insufficient pressure at the right point in the cycle. As 
with all tools used to fabricate high-pressure laminates 
the dies must be kept sharp. 

For close-tolerance work which is punched cold, allow- 
ance must be made in stock with a thickness of one six- 
teenth to one eighth in. for the punch to produce a hole 
0.005 to 0.009 in. smaller than its over-all dimensions. 
The blanks will be 0.005 to 0.009 in. larger than the hole 
in the die in the same thickness range. This is due to the } 
resilience of the material. When stock is heated, addi- 
tional allowance must be made for shrinkage in cooling. , 
This applies when holes are large and when critical 
dimensions must be maintained to close tolerances. 
The allowance will vary from about 0.001 in. per in. 
for stock heated to 200° F., to about 0.002 in, per in. 
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6—A vertical boring mill provides a good means of 


cutting large-sized laminations to close tolerances 


; for stock heated to 220° F., with a proportional allow- 
ance for temperatures higher than these. 
mendations are for laminated phenolic and must be 
modified somewhat for other high-pressure laminates. 

Punch press procedure with these materials is similar 
enough to that used for metals so the experienced die 
maker and press room foreman should have no serious 
trouble if stock is properly heated and presented to the 
die at the correct temperature. Too often, stock which 
has been properly heated cools off before it is actually 
punched or pierced. This is usually due to the bad 
placement of the oven with respect to the operator and 
the punch press. 

It is impossible to give enough information so that 
the die maker who has had no experience with these 
materials will be entirely successful with his first die. 
It must be accepted as a fact that experience with these 
materials is necessary before complicated dies requir- 
ing no modification are turned out regularly. 

Shaving is the punch press operation which deserves 
special mention because of the economy with which it 
turns out intricate shapes with excellent edges. The 
die is extremely simple. The shape is worked out in the 
die block and the outside edge is given a bevel of 45°. 
Since there is no clearance on the inside the die can be 
sharpened without changing the form or dimensions. 
The punch is simply a piece of brass or mild steel which 
does not enter the die. The ram is adjusted so that 
at the end of the stroke the soft punch barely touches 
the die, forcing the piece through the shaving die. 

This method is used when extremely smooth edges 
are required on parts which are in the range of practical 
punching thicknesses or when irregular shaped blanks 
are required which are too thick to be punched. The 


These recom- 
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stock in the form of rough blank parts or in the form of 
circular-sawed or band-sawed blocks are passed through 
one or more of these shaving operations which remove 
one sixteenth to one eighth in. of stock. 

With this method most grades of stock may be shaved 
cold as long as they do not exceed '/s in. in thickness. 
Above this, and up to a thickness of about */, in., heat- 
ing of the stack to 250° F. is recommended. Work of 
exceptionally fine finish and close accuracy on irregu- 
larly shaped parts may be turned out with excellent 
economy by shaving. For certain grades of laminated 
phenolics below '/; in. in thickness, combination punch- 
ing, blanking and shaving dies which perform all 
operations at one stroke can be used. 


Abrasive operations 


Machines used for grinding and polishing high-pres- 
sure laminates are identical with those used for similar 
operations on metal. Sanding machines of the largest 
sizes are the same as those used for sanding plywood 
and other large sheets in the woodworking industry. 
Bench and disk sanders common to the average metal 
shop are also employed for various fabricating operations 
on laminates. 

High-pressure laminates may be ground with great 
economy. Centerless grinding is employed as a stand- 
ard sizing operation for tubes and rods, and for the pro- 
duction of finished parts to precision tolerances. Form 
grinding may be done on surfaces or edges of straight 
strips, or it may be used to produce balls or parts with 
spherical and other compound curved surfaces. 5Sur- 
face grinding is a common method for producing parts 
to close tolerances. Either double or single wheel 
machines can be used. 

The structure and properties of laminates probably 
affect grinding less than any other operation. Their 
low shearing strength is of advantage, however, because 
of its influence on the amount of stock removed per 
unit of power consumed and because it results in long 
wheel life between dressing operations. The volume 
of grinding that was done on these materials increased 
very sharply during the war and should continue to in- 
crease because of the economy with which many types 
of work can be produced. These laminates may be 
polished by standard methods on standard machines 
with standard polishing wheels and rouges. As with 
all plastics, the property of low heat transmission must 
be taken into account so that serious localization of 
heat and burning does not occur. 


Marking operations 


A number of methods may be used to mark high- 
pressure laminates with decorations, characters, num- 
erals, printed instructions, etc. Engraving, a very 
common means of marking, is actually a high-speed 
milling operation and was discussed earlier in this 
article. Another common method for volume produc- 
tion is hot roll leaf stamping which is done by pressing 
heated steel stamps into the surface of the laminate 
through a thin sheet of pigmented roll leaf, available in 
































various colors for contrast. Special machines may be 
purchased for this operation, some models being de- 
signed for hand operation for low-volume production. 
Standard printing processes and machines are also 
available for printing with various colored inks. This 
type of work is later given a protective coating of 
varnish or lacquer, baked on to insure permanence. 


Special forming operations 


The forming of certain grades of finished laminated 
phenolic sheet has become a standard fabricating proc- 
ess within the past two years. This new technique 
appears to have great potentialities for extending the 
number of applications of these materials. Blanks of 
special postforming material are heated uniformly to a 
temperature in the neighborhood of 370° F. and quickly 
placed in a mold to be formed to the required shape 
under comparatively low pressures. Parts are per- 
mitted to remain in the mold for a brief period to cool 
below plastic state induced by the high temperature. 

Heating mediums include hot presses and hot platens, 
liquids of high boiling points and metals of low melting 
points, ovens with mechanical convection, infrared 
lamps and dielectric heating. Molds for small quantity 
production may be made of wood, laminated phenolic 
sheet, casting resin or gypsum compound. For large 
volume production or where close accuracy is required, 
the molds should be made of steel, Kirksite or other 
special metals. For high speed operation, provision 
should be made for cooling the mold either by means of 
internal water coils or air jets applied to the surface of 
the mold when opened. 

While parts have been made by this process from 
phenolic paper base laminates, it is suggested that de- 
signs be worked out in fabric base laminates wherever 
possible since these grades have greater stretch and 
consequently better forming characteristics. The po- 
tential users of this process should work with the en- 
gineering department of manufacturers of laminated 
phenolics in developing proposed designs. 

Like any other process, the postforming of these ma- 
terials has its limitations. However, within the fields 
of applications for which it has been found adapted, it 
has solved problems of cost and function much more 
efficiently than other methods. It is expected that 
the number of practical applications of postformed 
laminated phenolic parts will increase very rapidly as 
familiarity with the methods grows. 

Another common method of forming special shapes 
from the high-pressure laminates is a modification of 
the process used to form flat sheets. Shallow shapes, 
shapes with compound curvatures and strips of varying 
cross sections can be molded under the same pressures 
and heat as are used with sheets. The paper or fabric 
bases, impregnated with resin and partially cured, are 
built up to the required thicknesses. These piles are 
then formed under heat and pressure between plates or 
molds, machined to the required cross section or, with a 
number of impressions or cavities, machined in them. 
After molding and curing, the impressions are 





trimmed from the sheet in a punch press. _ In the case of 
strips of various cross sections, surplus material is re- 
moved by the circular saw. This molding method is 
used for parts required in such volume as to justify the 
costs of the molds and where the desired cross section 
is too thin for powder molding. 

Manufacturers of high-pressure laminates stress the 
fact that these materials are fabricated with ease. 
This is quite true, but it is also true and not so well un- 
derstood that for maximum economy, departments 
must be set up which will specialize in such work. 
This involves the selection of the most suitable com- 
bination of machines and their proper arrangement. 
An adequate dust removal system must be designed and 
installed. Facilities should exist for brazing, grinding 
and lapping tungsten carbide tools, and for automatic 
band and circular saw grinding. Only with such a 
well-equipped and thoroughly planned fabricating 
unit, operated by experienced personnel, can the most | 
economical results be achieved in all operations. 











































The economical fabricating department 


Designers who are interested in the possibilities of 
these materials should accept with caution any estimate 
of the cost of fabricating them if such an estimate is 
based on ordinary shop practice—particularly if it is 
made by men whose experience has been limited to 
metals. As we pointed out in the beginning, not only 
can differences in the price per pound between high- 
pressure laminates and other materials be substantially 
reduced by efficient fabrication but, in many cases, 
they may be completely recovered. It is even possible 
to effect savings through a proper fabrication set-up. 

It is doubtful whether the average user, fabricating 
only small quantities of these materials, can hope to 
achieve such saving. A careful investigation of fab- 
ricating costs would, in many cases, result in a special 
unit being set up or in the job being turned over to 
specialists in the fabrication of high-pressure laminates. 


7—High-pressure laminates lend themselves to punch- 


ing and shaving operations. Here a strip of lamin- 


ated sheet is being fed through a punching machine 


PHOTO, COURTESY SYNTHANE CORP. 
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A NEW Beetle Llastic 








The ivory BEETLE plastic case of this 
Telechron electric alarm clock, product 
of the Warren Telechron Company, has 
the charm of color, the pleasantness of 
texture, the lastingly beautiful finish to 
create and satisfy customers. Smart, qual- 
ity appearance in BEETLE plastic hous- 
ings can be achieved on a low cost, 
volume production basis. 
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OUSINE Material 


The new BEETLE* plastic molding compound has been developed especially for 
housings. The most important characteristics of this material are improved di- 


mensional stability, and reduced aging shrinkage. Molding qualities are excellent. 


This improvement in dimensional stability provides safeguards against stresses 
which may affect internal moving parts such as the tiny motor in this electric 
razor—and yet this improved BEETLE plastic is handsome as well as practical. It 
has all the basic requirements you need for a powerful sales appeal —color— 


customer satisfaction—product efficiency—and economical production. 


The new BEETLE plastic will impart lasting usefulness and beauty into hous- 


ings that are well engineered for production with urea compounds. 


Perhaps you have a product design or housing problem that can be solved 
with this improved BEETLE plastic. Our engineering staff or any experienced 


molder will be happy to assist you. 


o 


Cyanamidl lastics Fete Mimae 


*Reg. U.S. Pat. OF. 


AMERICAN CYANAMID COMPANY - 
32 ROCKEFELLER PLAZA 


PLASTICS DIVISION 
NEW YORK 20, N. Y. 





Distinctive containers and closures for Charles of the 
Ritz cake rouge, cream rouge, and eye shadow are 


For distinctive, efficient product housings, such as this 
radio cabinet molded for the Emerson Radio and Phono- 


graph Corporation, BEETLE plastic offers a combination 
of unmatched advantages. A broad range of colors can be 
utilized in design. BEETLE plastic is naturally insulating, 
dimensionally stable, can be quickly, accurately molded. 


molded of BEETLE plastic. Colorful BEETLE plastic isan 
ideal packaging material for cosmetics, beauty prepar- 
ations, and other items that depend on eye appeal for 
initial as well as repeat sales. It is also chemically inert. 
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Steam tables for molding dies 


by JOHN H. BURKHAM* 
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l—The simplest form of steam table has inlet and outlet 
steam ways, with a cross hole drilled to connect them 
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2—This steam table has extra holes bored to increase steam 
circulation. An end view of the table is likewise shown 
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NE phase of molding die design which deserves 
special attention concerns steam tables or steam 
ways around the cavity inserts. A completed 

mold may be of first class design and faultless con- 
struction so far as the mechanical parts and mold cavi- 
ties are concerned, yet be a sad failure if it does not have 
proper heating facilities. 

There are two classes of steam tables: 1) the at- 
tached and 2) the detached. 

1. The attached steam table is designed as an 
integral part of the mold assembly. Its various di- 
mensions, steam ways, etc., are laid out to suit the one 
job. In many cases, the steam table becomes the chase 
for holding the die inserts. 

2. The detached or utility steam table is for use on 
the press platens for portable or hand molds, or as a hot 
plate on the bench or table. When used in the molding 
press, a pair of these tables is made for the upper and 
lower platens. It is advisable to provide a series of 
tapped holes in the exposed face for cleats or slides. 
Then the hand molds may be attached to these slides if 
that is desired. 

Steam tables may be made in four different types 
drilled, copper brazed, welded and poured. 


Drilled steam tables 


The drilled type table consists of a single steel plate 
about 1*/, in. thick and of desired area, in which holes 
for steam ways have been drilled or bored. The smaller 
size is made very simply with inlet and outlet holes 
connected by a cross hole (Figs. 1 and 2). The larger 
size steam tables require several circulating holes so 
arranged that the steam is evenly distributed and com- 
pletely circulated (Figs. 3 and 4). The bored holes 
should be °/;5 in. in diameter for */s-in. pipe thread, or 
23/s. in. in diameter if '/:-in. pipe thread is desired. If 
crowded for space, the holes may be smaller and 
counterbored to suit the pipe threads. 

This type table is suitable for small jobs or for work 
demanding quick construction, especially where the 
mold does not require alternate heating and cooling. 
It is particularly suitable for use with injection molds. 


Cepper brazed steam tables 


The copper brazed type steam table (Fig. 5), is some- 
what more expensive than the drilled table but it is 
much more efficient. It is used for larger molded prod- 
ucts where more heat is required, or where the mold 
must be heated and cooled alternately. The main 
body, about 1'/; in. thick, has the channels milled and 





* National Cash Register Co. 











the pipe connection holes tapped. The cover plate 
which is about °/; in. thick is constructed so that it is 
about */s in. larger all around than the main body. 
This construction leaves a ledge which can hold the 
brazing copper. The two plates are faced on both 
sides and joined with enough screws so that they are 
held securely together while brazing. 

In some cases it may be better to set in pieces or 
strips rather than mill the steam ways. Circular chan- 
nels may be used in smaller jobs, because turning is 
usually simpler and less expensive than milling (Fig. 6). 

When the plates and inserts are all prepared, the 
brazing copper is placed around all inside joints and the 
unit securely fastened together. Just before the 
assembled parts are placed in the brazing oven, strips 
of brazing copper are placed in the outside joints. Small 
pieces of copper should also be placed at screw heads 
and in open spaces at the screw points. 

The copper wire around the outside ledge should be 
in short lengths of about 4 to 6 in. because of the way 
it expands under heat. Good copper brazing depends 
on clean close-fitting surfaces and on the proper amount 
of pure brazing copper. 

After the brazed steam platen is slowly cooled, the 
pipe holes are retapped. A leak test is then applied 
before the necessary machining is completed. 

Are-welded steam table 

This type steam table is a very economical structure, 
specially when there is available the necessary flat stock 
and the facilities for torch cutting and welding. This 


arcwelded table can be made quickly, it is very efficient 
and it can be adapted to meet practically all mold re- 
quirements (Fig. 12). 

The plates and bars are roughed out and the neces- 
sary holes are bored or burned. The pipe connection 
holes are drilled and tapped, and the various parts are 
arc-welded together in proper order. The inside chan- 
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3—Large drilled tables are suitable for use in injection 


molds or molds not requiring alternate heating and cooling 
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nels may be machined in the solid plate or they may be 
formed by setting steel bars in place and tacking them 
with weld spots. All leak-proof joints should be welded 
on the outside so that any leaks which develop may be 
easily repaired. 

After the welding is finished, the assembly should be 
annealed or normalized to relieve all strains. The pipe 
connection holes are retapped and an internal pressure 
test is applied before the machining is done. 


Poured steam table 


For a plain steam table for use on the bench or in the 
press for portable molds, there is none more simple than 
the poured job (Fig. 7). 

An open tray about 1*/, in. deep is constructed by 
attaching steel bars along the four sides of a piece of 
*/,- or '/:-in. boiler steel, or machine steel, of the de- 
sired area. The bars may be tack welded or fastened 
in place by small screws. The front and back strips 
should be about */, in. thick—the back one drilled for a 
space of **/ in. at two correctly located places to allow 
passage for the inlet and outlet pipes. The side strips 
are wide enough to carry the anchoring screw holes. 

A set of pipe coils is made up as shown in Fig. 7 by 
using '/:-in. standard pipe and return bends. When 
placed inside the tray, the coils should be held in place 
by a few small pins or screws. This prevents floating. 
The holes around the inlet and outlet pipes are sealed 
with fire clay. The set-up of the coils, plate and side 
strips is heated to about 650° F. and poured heaping 
full of molten metal. Babbit will do, or any kind of 
metal which melts at low temperature. Kirksite' and 


Zamak* are both very satisfactory. They melt at a 
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little over 700° F., are sufficiently hard and are good 
heat conductors. After this steam table is cooled, the 
top and bottom are machined unti] they are parallel 
and the necessary holes drilled. The steam table is 
then ready for use. The steel side is used next to the 
mold. Of course, the coils must be so arranged that 
they will not be penetrated by drilled holes. 

The type of steam table to be used on a job depends 
on a number of factors. The time limit—that is, the 
speed with which the job must be done—may necessi- 
tate a table that can be made quickly. For the low 
usage job, the cheapest steam table will be selected. 
Large quantity production which shows promise of re- 
peat orders or long usage, will justify the most efficient 
type of table. 


Cheesing the correct steam table 


Sometimes the very nature of the mold construction 
will make necessary the use of a particular type of 
steam table or steam ways. Again, the kind of con- 
structing equipment on hand or the available material 
may be the deciding factor. 

Compression molds for thermoplastic materials must 
be heated and cooled alternately. Therefore they 
should have the most efficient steam table so that the 
cycle can be shortened. With molds for thermosetting 
materials, the more simple type of table may be used 
since the dies are operated at constant temperature. 

In some cases the lower steam tabie may be of a 
simple bored type while the upper is constructed for 
greater efficiency. Such construction will be particu- 





1 National Lead Co. 
* New Jersey Zine Corp. 














larly important where there is a deep material cham- 
ber in the lower part of the mold and a long projecting 
force part attached above. Under such conditions it is 
sometimes advisable to bore a hole in the top end of the 
force, as deep as practical, and fit into it a piece of 
copper, machining it flush at the top where it contacts 
the steam table. The copper conducts the heat to the 
end of the force. 

A very effective way of heating an extra large, or 
extra deep force is with a syphon (Fig. 8). Here the 
water, or condensate, is completely removed, allowing 
the steam to get at the part to be heated. This syphon 
is not difficult to construct and it is very efficient. 

When it becomes necessary to heat a long core, or 
where only a single hole can be bored in the mold, such 
a construction as shown in Fig. 9 can be used. The 
special fitting and the inside pipe should be brass and 
all of the threads should be standard pipe size. 


General rules 


There are some general rules and precautions which 
might be helpful to any one designing steam tables. 

It isn’t good practice to make the steam ways too 
small. One of well-proportioned size will give a more 
even temperature; one of ample thickness will be less 
subject to warpage. On the other hand, steam tables 
should not be so large that they overhang the platens 
and allow the mold to spring apart. If they are made 
unreasonably thick, they will absorb too much heat 
and retard the cycle. 

Heating efficiency depends largely on the amount of 
exposed area in the steam ways. In view of this fact, 
extra rapid change of temperature may be effected by 


turning grooves or fins around the inserts or stools in 
the steam table (Fig. 10). 

Circulation should be complete with no dead pockets. 
Since water is a poor heat conductor, the outlet hole 
should be low enough to permit complete drainage. 

If a job demands that the steam table be heated 
quickly, the outlet orifice should be provided with a 
baffle plate to confine the outlet flow to a narrow slit 
at the bottom (Figs.5 and 12). This arrangement will 
result in the water being completely forced out as the 
steam fills the chamber. Also, it will prevent the steam 
from escaping with the water. 

The pipe connection holes should be plainly marked 
inlet and outlet. In some cases it may be necessary to 
designate which is the right side up or which is the 
upper or lower steam table. 

The steam ways must be arranged to clear all cavity 
pockets, ejector holes, screw holes, etc. If they are 
too close to the mold cavities uneven heating will result. 

In copper brazed or welded steam tables, the total 
projected areas between the steam ways must be suflfi- 
cient to support the required molding pressure. This 
should be figured at about 4000 or 5000 p.s.i. It is 
advisable to mark on the front edge of the mold or 
steam table the maximum pressure to be used. 

The plates and bars which are to be used for the 
construction of steam tables should be normalized 
before machining. This practice relieves strains and 
minimizes warpage, and is accomplished by heating 
the metal in an oven to about 1500° F. and holding it 
at this temperature for a few hours before permitting 
it to cool slowly. For welded steam tables the normal- 
izing is done after assembling. For copper brazed or 
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7—The poured steam table 


o— Scnentiihaces 


provides simplest means 
of making intricate table. 
Briefly, the table is made by 


placing lead piping in a 


steel tray, pouring molten 


metal over it, which, after it 





cools, seals the piping in 


place. Top and bottom are 
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8—A syphon, which can be easily constructed, affords the 
most effective way of heating an extra deep or large force. 
By removing the condensate it allows steam to get to part 
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9—For heating a long core, a mold in which only a single 
hole can be bored, the above construction is recommended 





poured steam tables, the normalizing should be done 
before assembling. 

Copper brazed as well as welded steam tables 
should always undergo a pressure test before they are 
machined. 

In bored steam tables all pipe plugs for stopping off 
the holes should be of bronze. Bronze makes a good 
joint and does not rust. When possible, the grain of 
steel should run the same direction in the main plates 
of a steam table. This is conducive to equal expansion 
when the plates are heated, thereby reducing warpage. 

If it is necessary to attach the pipe connections and 
stop plugs by welding, a very good way to reduce 
strains and warpage, is to cut notches at both sides of 
the welded spots (Fig. 4). 

Do not put steam ways in cast iron plates. 
almost sure to be a leaky job. 

All exposed corners and edges should be slightly 
rounded to protect the workman. Corners and edges 
which contact the press platens should also be rounded 
so that the plate will not make a nick should it be 
knocked against the press. 

At some convenient place in the front of the mold or 
steam table, there should be a '/;-in. drilled hole for a 
pyrometer attachment or thermocouple well. This 


It is 


hole should be positioned as close to the cavity insert 
as possible, but should not penetrate the steam ways. 


















Adapters 

All steam tables or molding die assemblies should be 
mounted on adapters for convenience in handling and 
anchoring. Where an ejector mechanism is required 
the adapter combines with the grid to support the steam 
table. 

Ordinarily the adapter should be insulated to prevent 
dissipation of heat. Probably the best method of in- 
sulation is to machine a series of grooves in the contact 
face of the adapter (Fig. 11), leaving enough area in the 
lands to support the molding pressure, figured at about 
5000 p.s.i. 


Guide pins 


In a complete molding die assembly it is not good 
practice to put the guide pins and bushings in the steam 
tables because a slight variation in heating will cause 
binding. It is better to attach them to the adapters, 
which are not subjected to expansion and contraction. 
If the bushing is in the lower section, there should be an 
opening at the bottom to permit dirt to escape. If 
this is not possible, it is advisable to place the bushing 
above. 

Whether the adapters are of welded or cast con- 
struction, suitable bosses can be provided to support 
the guide pins and bushings. 


Dowel pin substitutes 


Dowel pins should not be used to locate the steam 
tables on to the adapter because of shearing action due 
to expansion. (The toolmaker may put them in tem- 
porarily but remove them when they have served his 
purpose.) A better method is to place a shallow stud 
in the center of the table and another stud or key to 
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10—Fins or turning grooves around the inserts or stools 
of a steam table enlarge the exposed area and therefore 
increase the heating efficiency of steam ways. 11—Below, 
a mold attached to a utility steam table. The adapter, on 
which steam table is mounted for convenience in handling, 


is insulated by grooves in contact face of adapter 
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12—The arc-welded table 
can be adapted to practi- 
cally any needs. This one 
has recesses for holding die 
inserts securely in place 
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13—Good design dictates 
that guide pins and bush- 
ings are not attached to the 
table but to adapters which 
will not expand and will 
not contract with heat 








engage in a slot near the edge (Fig. 4). Another very 
good method is to use three keys at the edges on the 
. center lines and 90° apart (Fig. 3). Either method 
will direct all expansion and contraction radially from 
the center and, at the same time, prevent any twisting 
movement, 

It may be well to mention here that when ejector 
pins pass through the steam table and are actuated by 
an ejector plate in the grid below, they should be made 
to fit loose in the ejector plate. This set-up allows them 
to float with the expanding movement of the steam 
table (Fig. 13). 


Anchering of steam table 


Do not fasten the steam table tightly to the adapter 
but use shoulder screws (Fig. 11) allowing about 0.001 
in. clearance under the heads and 0.010 to 0.015 in. 
clearance on the diameters, depending on the size of the 
steam table. This practice will allow for free expand- 
ing movement. 


It is sometimes practical to fasten the hand molds to 
the steam tables in the press so that they will be pulled 
with the opening stroke. 

The upper mold section may be anchored securely by 
means of cleats or toe clamps; the lower section may 
be approximately located in slide ways (Fig. 11). Then, 
after the die is opened, the lower section can be removed 
for cleaning and reloading on the bench. When this 
set-up is used, it is good safety practice to fasten a micro- 
switch on the back edge of the lower steam table so that 
the press cannot be operated until the movable part of 
the mold is in its proper location. 
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The drawings 


It is important to have an accurate record of the 
steam table interior so that future changes or improve- 
ments can be made without danger of leaks being 
started. 

It is important to have all dimensions properly and 
consistently placed so that the drawing can be readily 
interpreted at a later date. 

Some simple rules should be followed, such as di- 
mensioning from center lines, tying up with certain 
finished edge, transferring of holes from hardened parts 
to soft parts, etc. 

By careful planning, a considerable number of parts 
may be standardized, such as shoulder screws, guide 
pins and bushings, locating studs or keys, toe clamps, 
toe bolts, etc. Also stock steel sizes may be used to 
advantage if the designer is alert and selects them with 
considerable care. 

The writer has always considered it wise to consult 
freely with the toolmaker and other interested persons 
before finally releasing a set of drawings. Their sug- 
gestions and cooperation will be a great help in methods 
of construction and details. These specialists will often 
be able to offer valuable short-cut procedures which 
will save time and money. a, 


A notebook for records 


There are so many items of importance connected 
with the designing of molding dies and steam tables 
that a draftsman should keep records in a notebook, 
jotting down things he has learned by experience and 
contact with others, rather than depend solely on his 
own memory. 

























‘a 4 # 

y> ty 

a 

ates’? 
¥ 


— 











‘ee, 


Ngcn, 


Tenite radio case molded by Worcester Moulded Plastics Co. for Emerson Radio and Phonograph Corp, 


Following a well-established tradition, lightweight Tenite encases 
the first of the postwar pocket radios. Tenite has been used on virtually 
every make of radio — for cases such as this one, for grilles, dials, and 


knobs, where features of beauty and durability are important. 


Tenite is practically unbreakable. It is available in any color, is 
permanently lustrous and warm to the touch. Molded at the fastest 
speeds possible with plastics, Tenite parts are mass-produced in a 


minimum of time and at relatively low cost. 


To obtain further information about the many uses of Tenite 
plastic, write to TENN=SSEE EastMAN CorporaTION (Subsidiary of 
the Eastman Kodak Company), Kincsport, TENNESSEE. 


Tenite 


AN 
EASTMAN 
PLASTIC 





NEW GUIDE 
TO MATERIALS SELECTION 


















Help on materials selection 


New and better plastic formulas are 
constantly emerging. Research on 
rubber is continuing and new com- 
pounds in synthetic and natural 
rubber are being developed. 
The most recent data has been 


assembled in this guide. 
































































































































Thermal Plastic Molding Compositions 
. 3 Uree: Melomine- é Merd Rubber : Methyl Erm yi Coltiose Celiviose 
cs 3 i? Le 4 yd # Ndehyd Methog ylate Polystyrene Cetiviose Acetote A 
, _— “ee —— by em stam Pe = Molding Powder | Molding Powder | Molding Powder | Molding Powder | Molding Powder 
1.20-1.40 1.45-1.50 1.45.1.55 1.17.-1,.20 1.20-1.30 1200 1 16-1.20 1.054-1.070 1.07.1 18 1.27-1.37 1 10.1.24 
5,000-6,500 | 6,000-13,000 | 8,000-13,090 000 : 4,000. 10,000 $,000-9,000 2,000-9,000 1, $00-8,200 1,400-6,700 
—_ <mese on 35-40 25-35 10-25 1.15 2-5 $-100 7-80 35-95 
28,000-34,000 | 25,000-30,000 | 27,000-37,000 12,000 9.000 £006-9,000 | '9,000-! 5,000 | 11,500-15,000 6,000 20,000 | $,000.30,000 | 7,500-22,000 
€,000.15,000 | 10,000-16,000 | 10,000-14,000] 15,000 10,000 7,500 10,000-19,000 | 8,000-19,000 | 3,000-12,000 | 2,000-12,000 | 1600-1 2,000 
bya age shag E>. 0.24-0.40 0.26-0.40 0.28-0.32 0.24-0.35 0.30-0.55 0.20-0.30 0.14-0.20 0.2-0.4 0.3-0.5 04-115 0.4-6.2 0.6-9.0 
Mew dean Rocha ol m1t0-m120 805-675 m1 10-130 —— MROO-HRIOS HRBS-HRIOO MRBS-MRIOO m60-m112 m7 5-90 20-8110 240-8120 240-8120 
Dratertion under Meo! Ff 260-300 270-290 260-260 385 140-180 140-180 140.160 145-190 170-175 120-200 100-215 100.180 
(Setrening Point) 
Distectric Strength, short-time volts] 250-375 325-550 300-400 300-400 470 440-470 350-440 $00 300-700 400-600 250-365 230-400 
per mi Vin thickmons 
Power Poctor, 60 cycles 0.03-0.20 0.04-0.26 0.029-0.032 0.043-0.045 004.006 006 0.05-0.07 0.0001 0.0003 | 0.005-0.015 0.01 -0.06 0.01-0.04 
Wore Absorption 24 brs percent 04-10 0.2-0.6 0.5-0.7 03-04 0.02 0.02 0.02 Veriobie 0.3-0.5 0.00-0.05 1.0-2.0 2.0-4.0 1.0-2.4 
Derning Bate Very tow Very tow Very tow nil Stow Stow Stow Slow Slow Siow Slow a 
Pflect of Suntight Ligh! shodes Light shodes None Shgnt cobor Descoters Discotors Discoior Very shght Yethows slightly Shgnt Shr Signs 
dircotor discotor change 
Bie! of Weot Acide None to shght depending on ood Nove None Nore Nore Practically nil None Signe Shan Shon 
— yf] C0 re “Ghaaseen o ° 
— by other Affected by oxidizing ocids ie 
Effect of Week Almoties Shght to marked depending on olbolinty Nore None None None Pructicolty nil None None Shght Shoat 
Effect of Strong Alkohes O | © | © Arroched None None None Practically nil None Sight D. Decomp 
Rect of Or gente Sotvents None on bleed proo! moteral: None Insolv bie Insoluble Insobeble: Sotuble Sotvble Soluble Sohble Solvole 
EM ect of Moral inserts inert ert gs newt tert inert inert inert inert inert inert mort inert 
dhoctomng Quokies fow-Good Pow. Good Fo Pow Racelient Very Good Good Excotlent Fow-Good Goos Good Good 
Charity 1’ ent Ve ent 
Opoave Opoave 1 Tromsh Opoave Opeoaqve Opcave 90.52% 88 92% Tromporent, Tronstucent, Opoqve 
Opoqve _ _ Light _ _ tight 
Coker Possibilities hemtod Lamited — Uniemitod Lnited Lmted Limited Unhemted Untemited Unimited Unienited Unhmited 
Molding Quobrer Eacollent bacoten Facetient Eacotient tacelient Eacetent Eacetient Racettent tacefient Facetient Eacettons Eacetient 
Mold Sivinkoge in perm 0.006-0.010 | 0005-0009 | 0.006-0.01! 0.008-0.015 yd Ses +2 senate a Pty 0.003-0.006 | 0.002-0.008 0.001-0.011 0.002-0.003 0.002-0.003 
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To that end we have prepared a handy chart 
which compares the physical characteristics 
of Hard Rubber and the latest Thermal Set- 
ting and Thermal Plastic Materials. It can 







help you evaluate the material that will 






work best in your application. Accompany- 






ing text cites conditions under which rubber 
has worked better. 






With this Guide to Materials Selection, we 


join other molders, suppliers, and publishers 







who are promoting and encouraging a more 






intelligent use of plastics; suggesting their 






use only where they work best. 











For your copy, just fill out 
the coupon below 


The best material for your part or product 


VULCANIZED RUBBER AND PLASTICS COMPANY 
DEPT. C 

2 EAST 29th STREET 

NEW YORK 16, NEW YORK 


Please send new FREE GUIDE on materials 
selection to: 


depends upon the job it has to do from 
design to actual performance. Deciding 
whether the material should be metal, plas- 
tic, hard rubber, soft rubber, or a combina- 
tion of two or three of them often involves 


painstaking matching of the properties of 





a number of available materials against the 
specifications dictated by the chemical, op- ——« 
tical, electrical, or fabrication requirements 
the product may have to meet. — 
We have endeavored to make this job easier ADDRESS 
for those who want to compare the physical ‘ , 
city STATE 


ee ee ee ey 


properties of hard rubber with those of the 


Lap Gp 62 POSE Dawe ee waew & SS @ewaed 


latest plastics. 


VULCANIZED RUBBER AND PLASTICS COMPANY 
formerly . . . The Vulcanized Rubber Company 


Manufacturers of Rubber and Molders of Plastics 
General Offices: 2 East 29th Street, New York 16, New York 





Works: Morrisville, Penna. 
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Cigarette Box 
} ; 5\4 oz. Cellulose Acetate 
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: _ IMPCO Paperweight Po 
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Cavity Comb Casting - 
6 oz. Polystyrene 





Impco VF Small Production 


r-) a @ 


thacr eo) s 4 
sho Machine 


r. machine is designed 


for experimental purposes and for the pro- 





duction of small castings. Like its larger 
brothers it operates as a conventional in- 
jection, compression and transfer machine 


—or these methods may be combined. 


Inherent in this model are possibilities for 
faster, improved molding techniques, sub- 
stantial savings in finishing costs, improved 


molding, closer tolerances, elimination of 





Ye 
be shrinkage and voids, injection molding of 
' larger projected areas and more flexibil- 
ae. ae 
| : ity in mold design. 
~ tei # “} 
J ~ ee Write for additional information on either 
t Paokathooke ae the Model VF-1.5 machine or other VF 
514 oz. Methacrylate models of larger capacity. 
% | i PLASTIC MOLDING MACHINERY 
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a f Vj : DJWISION 


f° |, \ YA 
y 4 dy YOU 
PAPER MACHYNERY CORPORATION 


T-Square 
A 6 oz. 2 cavity—Polystyrene NASHUA, NEW HAMPSHIRE 


FLOCK FILLERS 


Claremont Cotton Flock 

Fillers .whose strength- 
increasing properties 

now serve the greater 

majority of plastics re- 
quirements — are clean, 

free of foreign matter, 

free of metal content. The 
fibers are carefully graded 

— uniform in length and of 
uniform density. Bulking 

is carefully controlled and 
repeatedly tested for during 
manufacturing. Processed in 
both white and black, samples 
of either, or both, are available 
for your laboratory or produc- 
tion purposes. Inquiries invited. 


CLAREMONT 


WASTE MANUFACTURING CO. 
CLAREMONT, NEW HAMPSHIRE 


THE COUNTRY’S LARGEST MANUFACTURER OF FLOCK 
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Acetylene as 





One of the important developments in 
Germany during World War II was the use 
of acetylene as a major raw material for the 
production of critical war materials—syn- 
thetic rubber, plastics, solvents, plasti- 
Dr. W. Reppe, Director of 


Organic Chemical Research for I. G. Far- 


cizers, etc. 


benindustrie A.-G., played a leading part 
in the discoveries which made these new 
syntheses from acetylene possible. In fact, 
this particular subject has now become 
known in Germany as “‘Reppe Chemistry.” 
His wartime report to the I. G. Directors 
summarizing his investigations indicates 
their significance to the present and future 


development of plastics. 

















XACTLY 11 years have passed since we in Lud- 

wigshafen entered the acetylene field with the dis- 

covery of the vinyl ether synthesis from alcohols 
and acetylene. Since then, further investigations of the 
extremely reactive acetylene have resulted in the dis- 
covery of a great number of fundamentally new reac- 
tions of acetylene. In the beginning, the important 
vinylation reaction was systematically extended to any 
compounds of organic chemistry containing hydroxy! 
groups (higher aliphatic alcohols, hydroaromatic alco- 
hols, heterocyclic alcohols, phenols, naphthols, etc.) ; 
apart from a few exceptions, these proved to be appli- 
cable in principle. Then followed the reactions with 
compounds carrying pyrrole and imidazole groups, such 
as indole, carbazole and benzimidazole, and the vinyla- 
tion of the higher carboxylic acids (fatty acids, benzoic 
acid, hexahydrobenzoic acid, etc.) to the corresponding 
types of viny! esters. 


The following discovery was surprising: aromatic 





ree Mon Nov at the 25th Kuko (Plastics Committee) meeting in 
Penkhetn on November 21 and 22, 1941, by De, w. Reppe, . G. Farben- 
prepared 


industrie A.-G his translation was by Mrs. I Callomon and 
Dr. G. M. Kline, Netinnel Bureau of Standards. 
t of Commerce is 


The merely distributing this technical infor- 
mation which has come into its hands from German territory. This 
information should be made available to all United States citizens interested 
Op 3 Bee eno of 0 by angens mast be and & oh cane ove sich bn 60 Say os Ce 
United States or foreign patent violations are 





DR. GORDON M. KLINE, Technical Editor 





the hasis of new plastics 


hydroxy compounds can react with acetylene under the 
influence of certain catalysts in such a manner that res- 
inous polymers can be obtained directly through inter- 
mediately formed hydroxystyrenes. 

Fundamentally new reactions resulted from the use 
of copper and silver or their compounds, especially their 
acetylides, as catalysts; this opened up the chemistry of 
the ethynyl compounds (aminobutyne, substituted pro- 
pargylamine and alkynols or alkynediols), especially as 
far as their industrial utilization is concerned. The al- 
kynol synthesis, apart from a new butadiene synthesis, 
will make practical a completely new industrial chem- 
istry. Naturally, the scope of this development cannot 
be foreseen today. 

The use of nickel catalysts in combination with car- 
bon monoxide resulted in new syntheses for acrylic acid, 
its esters, amides and thioesters, as well as for the sub- 
stituted acrylic acid derivatives. The knowledge ac- 
quired here led us to our investigations of the produc- 
tion of fatty acids and their esters from olefins, carbon 
monoxide and water or alcohols; acetic acid from metha- 
nol and carbon monoxide; and adipic acid from tetra- 
hydrofuran, carbon monoxide and water. 

The use of nickel catalysts in acetylene chemistry led, 
furthermore, to a completely new polymerization reac- 
tion of acetylene which does not yield aliphatic com- 
pounds as in the Nieuwland reaction, but cyclic poly- 
olefins, such as cyclooctatetraene, cyclodecapentaene 
and cyclododecahexaene. Cyclooctatetraene can be 
produced specially easily and will after further investi- 
gations open a completely new class of substances within 
organic chemistry. As far as chemical properties are 
concerned, this substance will occupy an intermediate 
position between the aromatics and the olefins. 


Vinyl ethers 


The development of the vinyl ethers after their dis- 
covery in 1930 was very slow. The reasons for this were: 
1) at that time it was considered to be technically im- 
possible to work with acetylene under pressure and 2) 
applications for these new products, so completely dif- 
ferent from anything known before, had not been 
worked out. Gradually, however, persistent work in 
this field fundamentally changed this situation so that, 
by the beginning of 1934, an experimental pilot plant 
could be constructed and, by the beginning of 1939, an 
industrial plant could get into production. Since then 
the vinyl ether production has increased to more than 
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400 t./mo. and will be expanded soon to about 1000 t./ 
mo. to meet existing demands. 

The lower vinyl ethers are most important indus- 
trially, i.e., vinyl methyl ether, vinyl ethyl ether and 
vinyl isobutyl ether. At the present time, production 
of the higher ethers, such as the vinyl ethers of octa- 
decy] alcohol and the mixed alcohols from coke, sperm oil 
and wax, is small due to the shortage of these alcohols. 
Recently, the vinyl decalol ether has gained in impor- 
tance (about 50 t./mo.), partly as a substitute for the 
aforementioned higher vinyl ethers—especially in the 
production of the Densodrins. Their application is 
mostly in the field of adhesives, coatings and thickening 
agents for cable and leather oils. Oppanol C (produced 
by low temperature polymerization of vinyl isobutyl 
ether) has, unlike the products obtained in ordinary 
block polymerization, a K-value of 100 or more and can 
therefore also be used as a plastic for coatings. 

Furthermore, emulsions produced by copolymeriza- 
tion of vinyl ethers, especially vinyl isobuty! ether with 
acrylic esters and vinyl chloride, have a very broad 
scope. In this group belong mainly the polymers Acro- 
nal 450, Acronal 550 and Acronal 430, and Vinoflex MP 
400, a chemically resistant raw material for lacquers, 
which is compatible with Pergut (chlorinated rubber). 

Apart from the vinyl ethers already on the market, a 
great number of new vinyl ethers have been produced 
and polymerized, and the possible applications of the 
polymers investigated. Among others the following 
vinyl! ethers have been prepared: 

Aliphatic vinyl ethers—Viny] 2-ethylhexyl ether, viny] 
nonyl ether, vinyl sec.-butyl ether, vinyl ether of C;—C, 
alcohols; the last is of special interest. Their poly- 
mers and copolymers with one another and with lower 
vinyl ethers show good compatibility with Buna, to 
which they impart better spraying properties and appre- 
ciably increased tackiness. 

Cycloaliphalic vinyl ethers—Viny| cyclohexyl ether, 
vinyl p-butyleyclohexy! ether, vinyl decalylcarbinol 
ether, vinyl menthenyl-2-carbinol-8 ether, vinyl cam- 
phanylearbinol ether. The alcohol bases of the latter 
products were obtained by the Oxo-process from the 
corresponding olefins (dipentene or camphene). As far 
as the usefulness of the new cycloaliphatic vinyl ethers 
is concerned, those vinyl ethers in which the ether group 
is situated directly on the ring produce hard resins by 
polymerization. Apart from vinyl decaly] ether already 
on the market, vinyl cyclohexyl ether and vinyl cam- 
phanylearbinol ether, which can be polymerized to an 
extremely clear and colorless resin, are of special inter- 
est. Both of these polyvinyl ethers have application 
possibilities in leather impregnation and protective 
coatings as well as for rubber-compatible copolymers. 

Aromatic vinyl ethers—Vinyl 8-naphthy! ether, viny! 
8-naphthylglycol ether, vinyl p-butylpheny! ether, vinyl! 
methylphenylcarbinol ether, vinyl p-chlorophenylglycol 
ether. The investigation of the polymerization of these 
ethers, which so far has only resulted in dark-colored 
hard resins, has not been concluded. 

Vinyl ethers with tetrahydrofuran or tetrahydropyran 
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rings—Viny| tetrahydrofurfurylearbinol ether, vinyl 3- 
hydroxytetrahydrofuran ether, vinyl 2-methyl-3-hy- 
droxytetrahydrofuran ether, vinyl 2,5-dimethyl-3-hy- 
droxytetrahydrofuran ether, vinyl 3,5-diethyl-2-car- 
binol-tetrahydropyran ether; some of these are ob- 
tained by the new alkynol synthesis. All polyvinyl 
ethers containing an oxygen-heterocyclic group are 
characterized by a universal compatibility with a very 
wide range of lacquer raw materials. 

Basic vinyl ethers—Viny| diethylaminoethyl ether. 
So far, the polymerization of these vinyl ethers has been 
possible only in liquid sulfur dioxide. Especially promis- 
ing are their copolymers with acrylic esters which can be 
produced in a mixture of methanol and water with per- 
sulfates as catalysts. A copolymer of methyl acrylate 
and vinyl diethylaminoethy! ether has been found to be 
satisfactory as a textile finishing agent as well as a sizing 
agent for PC (chlorinated polyviny! chloride) and Per- 
lon (polyamide) silk. 

During the search for new catalysts for vinyl ether 
polymerization, it was found that the addition com- 
pound of boron fluoride with butyrolactone is especially 
suited for block polymerization of the higher viny! 
ethers at low temperatures. 

Lately, we succeeded in producing emul: ion copoly- 
mers with vinyl esters, especially vinyl acetate, which 
can be successfully applied in the fields of protective 
coatings, sizing and adhesives. 

Due to the slow removal of heat during block poly- 
merization of vinyl ethers, attributable to their poor heat 
conductivity, discolored products of relatively low vis- 
cosity were obtained. Therefore, the vinyl ethers were 
sprayed as very fine drops into a reactor filled with 
contact gas, i.e., boron fluoride. In this way the vinyl 
ethers polymerize while falling freely. A polyvinyl! de- 
calyl ether produced by this method has, for example, a 
K-value of 51 as compared with about 20 for the block 
polymer prepared with boron fluoride dihydrate. 

A new reaction of the vinyl ethers worth mentioning 
is that with hydrocyanic acid to yield a-alkoxypropio- 
nitriles; under the catalytic influence of bases like pyri- 
dine, this proceeds practically quantitatively. Also new 
is their reaction with ammonia to yield 2-methy]l-5- 
ethylpyridine under the catalytic influence of copper- 
containing catalysts. By oxidation, 2-methyl-5-ethyl- 
pyridine is converted into 2,5-pyridyldicarboxylic acid 
and then through decarboxylation into nicotinic acid. 
Thus a technical nicotine synthesis seems to have come 
into the realm of reality through thisreaction in combina- 
tion with N-methylpyrrolidine which is accessible to- 
day on the alkynol basis. 

At this time I would like to point out once more the 
possibility of manufacturing acetaldehyde via vinyl 
methyl ether. In semi-commercial experiments, this 
process has proved to be able to compete with the pres- 
ent mercury process Although the process via vinyl 
methyl ether is not more economical, it is of great im- 
portance from the physiological standpoint. Also, as is 
generally known, approximately 1 kg. of mercury is lost 
per ton of Buna manufactured. Thus the new process 














would make the production of Buna independent of mer- 
cury which has to be paid for with foreign currency. It 
is regrettable that in spite of the many new aldehyde 
plants which have been built to meet the needs of the 
new Buna plants, this process has not been utilized. 
There is nothing new to report on the viny] sulfides and 
the vinyl amines (Luvican). 


Polyhydroexystyrenes 


This new group of resins is developed from phenols, 
their homologs and substituted products, and acetylene 
under the catalytic influence of zinc and cadmium salts 
or amines. (Vinyl ethers are obtained with alkalies as 
catalysts.) The production of Koresin, a reaction prod- 
uct of acetylene and p-butylphenol, is now 60 to 70 t./ 
mo. and will be expanded to 150 t./mo. soon. There are 
further possibilities for similar polyhydroxystyrenes in 
the fields of adhesives, plastics and lacquer raw materi- 
als. For adhesives, a cresol-xylenol-acetylene hard 
resin and a hydroxytolylcamphane-acetylene soft resin 
have been developed. 

Of greater importance is the property of the soluble 
phenol-acetylene resins to react similarly to the novo- 
laks. By the addition of small amounts of hexamethyl- 
enetetramine, they are changed into products which can 
very easily be hardened; these are of interest as lacquer 
raw materials as well as for plastics. In this way it is 
possible to prepare molding mixtures from phenol- 
acetylene resin and hexamethylenetetramine which cor- 
respond to the fast-molding mixtures of Type 8. If one 
combines the acetylene novolaks with hexamethylene- 
tetramine in solution or if one dissolves the fused mix- 
ture in suitable solvents, lacquers are obtained which 
harden very fast and which show very remarkable prop- 
erties in combination with Luphens (phenolic varnish 
resins) or the soft resins which are used with Luphens. 
This is especially true for the resin prepared from phe- 
nol, triphenylolpropane, acetylene. The 4:1 combina- 
tion of hydroxyphenylmenthene-acetylene resins with a 
resin made from p-tert.-butylphenol and formaldehyde 
(Alkyphen) results in a product with excellent oil and 
nitrocellulose compatibility; it is entirely independent 
of the patent of the Beckacite Ges. ia the terpene- 
henol field. 


Ethynyl compounds 
AMINOBUTYNES AND PROPARGYLAMINES 


On account of time and personnel shortages, little 
work has been done in the field of the aminobutynes. 
Only the hexamethylenediamine-1,6-dibutyne (3,12-di- 
methyl-4,11-diazatetradecadiyne-1,13) 


| 
HC=C—CH—NH—(CH,)s—NH—CH—C=CH 


is being tested as a spinning and textile auxiliary. 
Analogously to the reaction product of dimethylol- 
urea with 1 mol of acetylene, which is used in Luphen H, 
the reaction product of 1 mol of trimethylolmelamine 
and 2 mols of acetylene was prepared with the object of 





making an improved Luphen H type of product. The 
reactivity of this resin is considerably higher. 


ALKYNOLS AND ALKYNEDIOLS 


The alkynol synthesis for the special case of formalde- 
hyde has been carried out in Ludwigshafen for about 
two years on a semi-commercial scale with the goal of 
obtaining a new butadiene synthesis (butynediol — 
butanediol — tetrahydrofuran — butadiene). Capacity 
there was about 80 t./mo. of 100 percent butynediol. 
Up to now, far more than 1000 tons of butynediol, cal- 
culated on a 100 percent basis, have been produced. 
About 3 weeks ago the big experimental plant in Schko- 
pau started production. With the production of approx- 
imately 12 t./day of 100 percent butynediol in the form 
of a 35 percent aqueous solution, the plant is working 
perfectly up to the tetrahydrofuran stage. 

Every one of the separate obtainable stages up to 
butadiene has developed into the starting point of a new 
ramification of chemistry, yielding products applicable 
for solvents, plasticizers, plastics and lacquer raw ma- 
terials. Among the vast number of intermediates ob- 
tainable on the basis of the alkynol synthesis only, or at 
much lower cost, | might mention only the following 
(see Tables I and II): 

Vonohydrory alcohols—Among the monohydroxy al- 
cohols are the following: 


1. Propargy! alcohol, from which can be obtained by 
partial hydrogenation allyl alcohol, by perhydro- 
genation n-propanol, and by addition of hydro- 
chloric acid chlorallyl alcohol. The continuous 
production of propargy! alcohol by simple alkynol 
synthesis from 1 mol of acetylene and 1 mol of 
formaldehyde is still incomplete. It is easy to ob- 
tain 80 percent of propargy! alcohol and 20 per- 
cent of butynediol in discontinuous operation. 


to 


n-Butanol is obtainable up to 95 percent of the 

theoretical yield (remainder  1,4-butanediol) 
through energetic hydrogenation of the 35 per- 
cent aqueous butynediol crude solution using 
copper catalyst. By this process a very cheap bu- 
tanol should be available. 

3. sec.-Butanol can be easily obtained by perhydro- 
genation of the butyne-3-ol-2, produced from | 
mol of acetaldehyde and 1 mol of acetylene. The 
yield should be very high. 

Dihydrory alcohols—Through the alkynol synthesis, 
all butylene glycols have become accessible for industrial 
purposes easily and cheaply. Besides the 1,3-butylene 
glycol prepared in 1926 and 1,4-butylene glycol which 
became available on an industrial scale a few years ago, 
there exist today several methods to produce the 1,2- 
and 2,3-butylene glycols industrially. 2,3-Butylene 
glycol is obtained from butynol (prepared from acetal- 
dehyde and acetylene) by addition of water to form ace- 
toin, and subsequent hydrogenation; energetic hydro- 
genation of ketobutanediol (obtained by addition of 
water to butynediol) leads to 1,2-butanediol. 1,2- 
Propanediol is easily obtained by hydrogenation of 
acetol which is obtainable by addition of water to pro- 





FEBRUARY + 1946 i7t 











bung 


t 


ssauiXjodo,) <———- ¢‘ [-oustpeyng 


(jueprxo-1yue) ourprposXdAqyqden-9 f 


t | -————_- —> QualyuBUIy 
spunoduioo ourmeozelq] «—— ourpyoukg 2 opantg | | 


—, | 


819389 SR semanas 


zz —_—> ueimmyjorpAqesqoy hog 
| 


-—> ueinjoupAyesjo IOP -E‘Z—> VIN os pA yesjoyAXoy]e-Z-O10[4")-E 





euefAueyqdiujo1pAyeoo pod joueynqo10[q7)-~+<#—_— | | 


( \ | 


<— 9‘ [-oururerpousAqjourexeyy <— we adipy <— sue ynqol0;qoI-F* cy | | 


[ 





sourured jog 


t 


L_____ proe odipy ae de titel aL —— 20912 [Aynqrpor0[qoiqg, 
































| t 
‘Beat nee) 
ape: | pre oe | pre ‘sik ga 
orjeqqucs f 
eprumed jog ple ore 
SOXBM OII}XA], 
t ae pape uowra euysos PAXTY sok 
+ (pwe oyAxoqueorp-c*[-suezUedojoy-¢) prow Ooudojoy <— ple orm1m0ng <—__——_ SIIZIONSC] I SOLIVTIXNS O[T}XO 
| sursed o19q7UAG 
| < oueyyomnkjog <———4 '‘ |-jorpoueyng —————> oul0qoeforhyng-4 + 10} SoBIpeUuLiayuy 
sua nqoloyad-7'| <——— 
(eusceiqyuy *3-a) syonpoid uonIppy <——— suISsoI yh itie ie tes 
suIsel OfjeqzUAs Jo ssguiAjod pue (poe o1eyeul qyLM ‘°39) s19q9q] ERE My > aspupAyue owpeyy —————> _ poe S1yeul Jo slays 
t 
JovIq}A19-080ul 10-981 <— FT - Po aa > uemyorpAqiqg ———> ee L 
t ssounk [od 
poe onqjouoikg 
>  auazuaqojAyyourexeayy —_—_-—-—-———> pr on py 
joueyng-u <—— 4 | Fae ¥T-1rp-z-suoueyng eT: 
auafAqoourgy <— audynqosopqoig-F*', <— #F'[-forp-z-euAgng suojey EES © jAut, uemmjorpAyesayAxoups fy-E 
} 
=e Z‘[-orpoueyng 


ureyefOIdel-? <— guoyeoIdeo-? < 9‘ [-jOIpeuBxa}y <— 9‘[-[O1p-p'z-ouArpexopy <—_——— > vuexorp-4‘ [-Axoyjourrp-c'z-|Aqyoultg-c'z ——— Jowoy 
(usados) ¢*[-ousrpeyng Ae -Z + ¢*[-jorpeueynqeW-Z — ee +- opAqepreuoydoig <——, | | —»> spXyepre (karedos 
yousoX pry <— joqoore Airy <— joyooye |ASredo1g ————-> joyooye |A{jeo10;q>) > susuiXjodoo puw susmXjog 


} { 


a 1 


ephqepreuioy =. suajAooy 








MODERN PLASTICS 





SISEHINAG S4da\{ SHL AW SCABAGIVNUOY ONV ANFIALSZOY HOUA TIGVIVAY SANNOdNOT) ANOG— |] Fav] 





172 








Tasie II.—Tue Repre ALKYNOL SYNTHESIS WITH ACETALDEHYDE 
CH,—CH—CH=CH, 














Butadiene 
—H,O 
SINGLE MOL ADDITION CH,—CHOH—CH=CH, 
Butene-3-ol-2 
Vis Acetylene f + H, CH,O 
CH,;—C + HC==CH CH,—CHOH—C=CH ——— CH,;—CHOH—C==C—CH,OH 
So Butyne-3-ol-2 Pentyne-3-diol-2,5 
Acetaldehyde —H,O : - 
+H,0 +2H;, 
CH,—CH—C=CH CH;—CHOH—CO—CH, CH,;—CHOH—CH,—CH,—CH,OH 
Vinylacetylene Butanol-2-one-3 Pentanediol-2,5 
+H, —H,0 —H,0 


CH;—CHOH—CHOH—CH; 
Butanediol-2,3 


DOUBLE MOL ADDITION 


Acetylene H 


CH,—-CH—CO—CH, 
Vinyl methyl ketone 


Sat ' 
CH,—CH—CH,—CH,—CH, 
SS 
2-Methyltetrahydrofuran 
) 


—He 
CH,—CH=CH—CH=CH, 
1-Methylbutadiene-1,3 


H 
CH—CK +HC=CH + 4C—CH, ———+ CH,—CHOH—C=C—CHOH—CH, 
O acetylene 0% Acetaldehyde Hexyne-3-diol-2,5 
Acetaldehyde 
CH;—CHOH—CH=CH—CHOH—CH, 
+H,/ Hexene-3-diol-2,5 
—2H, if \, —2H,0 
CH,—CO—CH,—CH,—CO—CH;, <— CH, —-CHOH—CH,—CH,—CHOH—CH,; CH,<-CH—CH=CH—CH=CH, 


Acetonylacetone 


Hexanediol-2,5 
| —H,O 


Hexatriene-1,3,5 


CH,;—CH—CH,—CH,—CH—CH, 
L 





ey 


2,5-Dimethyltetrahydrofuran 


—H.O 
CH,;—CH=CH—CH=—CH—CH, 
1,4-Dimethylbutadiene-1,3 





pargy! alcohol via 2,5-dimethyl-2,5-dimethoxy-1,4-di- 
oxane. Pentanediol-2,5 is formed by hydrogenation of 
pentyne-3-diol-2,5 (the latter from butynol and formal- 
dehyde in the presence of copper acetylide). Analo- 
gously hexanediol-2,5 is obtainable from hexynediol- 
2,5 (from 2 mols of acetaldehyde and 1 mol of acety- 
lene). Hexanediol-1,6 is obtainable either according to 
the known method by hydrogenation of methyl adipate 
or by oxidation of 2 mols of propargy! alcohol with oxy- 
gen or air, using copper salts as catalysts, via hexadiyne- 
2,4-diol-1,6. 

Worth mentioning are tri- and tetrabutylene glycols, 
obtainable either by reaction of 4,4’-dichlorodibuty! 
ether (from tetrahydrofuran and hydrochloric acid) 
with 1,4-butanediol in the presence of alkali or accord- 
ing to Meerwein’s tetrahydrofuran polymerization by 
discontinuing at polymerization degree 4. They are es- 
pecially interesting as starting compounds for lacquer 
raw materials. 

Trihydrory alcohols—The alkynol synthesis is, fur- 
thermore, the key to a rational synthesis of a number of 
extremely important trihydroxy alcohols which will be- 
come of great importance for the production of explo- 
sives, plasticizers, alkyd resins and polyurethanes. Apart 
from glycerol, long known to be obtainable cheaply and 
easily from propargy! alcohol by partial hydrogenation 
to allyl alcohol, addition of hypochlorous acid and sub- 
sequent saponification, the two most important butane- 
triols—1,2,4-butanetriol and 1,2,3-butanetriol (methy] 
glycerol)—can be produced at very reasonable cost. 


The first is obtainable by hydrogenation of ketobutane- 
diol, the product of addition of water to butynediol; 
the latter by conversion of butynol to butenol, addition 
of hypochlorous acid and subsequent saponification of 
the chlorohydrin. We have undertaken the manufac- 
ture of 1,2,4-trihydroxybutane on a semi-commercial 
scale. A diagram of the apparatus is shown in Fig. 1. 

Tetrahydroxy alecohols—Among the tetrahydroxy alco- 
hols, I only want to mention the synthesis of the normal 
erythritol which can be obtained from butenediol by the 
addition of hypochlorous acid and subsequent saponifi- 
cation. Homologous erythritols are analogously ob- 
tainable from pentene-3-diol-2,5, hexene-3-diol-2,5, etc. 
To obtain Hexite we see a possibility in the addition of 
2 mols of hypochlorous acid to hexadiene-2,4-diol-1,6, 
obtained by partial hydrogenation of hexadiyne-2,4- 
diol-1,6, and subsequent saponification of the resulting 
dichlorohydrin. 


DICARBOXYLIC ACIDS 


It is possible to synthesize a great number of impor- 
tant dicarboxylic acids which, in turn, are suited for 
varying requirements in the production of plasticizers, 
alkyds, lacquer raw materials and plastics, especially 
polyamides (Table III). It must also be emphasized 
how profitable is the new process based on the al- 
kynol synthesis. 

Succinic, maleic and kelopimelic acids—The alkynol 
synthesis allows two methods for producing the impor- 
tant maleic acid. On the one hand, maleic acid can be 
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l—A diagram of the apparatus set up by I. G. Farbenindustrie 
A.-G. for the preparation of Butanetriol-1,2,4 from Butyne-2-diol-1,4 


produced directly in about 80 percent theoretical yield 
by catalytic oxidation with air of the dihydrofuran ob- 
tained by dehydration of butenediol. On the other 
hand, succinic acid can be cheaply produced by oxida- 
tion of tetrahydrofuran obtained by dehydration of 
butanediol-1,4 with nitric acid in practically quantita- 
tive yield and with an outstanding nitric oxide balance 
(75 percent of the nitric acid can be regenerated) and in 
the form of succinic anhydride can be dehydrogenated 
by treatment with chlorine. A certain disadvantage of 
this method is that about ] percent of chloromaleic acid 
is formed which can nevertheless be practically com- 
pletely removed by pressing or distillation. The chlori- 
nation of the succinic anhydride can be carried further 
so that one will obtain monochloromaleic acid which is 
liquid at ordinary temperature or the solid dichloro- 
maleic acid. Through condensation of polyhydroxy al- 
cohols with monochloro- or dichloromaleic acid in the 
presence of a monocarboxylic acid one eventually ob- 
tains chlorine-containing alkyds which are of interest 
in combination with Pergut, Vinoflex, etc. The alkyd 
resins obtained in this way react with phenol polyalco- 
hols accompanied by a turbulent separation of hydro- 
chloric acid and water and form soft resins which can be 
hardened and which are completely soluble in aromatic 
hydrocarbons. These soft resins represent a new type 
of combination of phenolic and alkyd resins and appear 
to be superior to the present Luphens in their solubility 
and hardening properties. 

Adipie acid and ils substitution products—In the fu- 
ture the most important intermediate of polyamide 
chemistry, adipic acid, will be easily available purely 
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aliphatically through the alkynol synthesis. Not only 
will this eliminate this use of the benzene and phenol 
needed for other purposes, but also it will tend to de- 
crease production costs. The new adipic acid synthesis 
starts with tetrahydrofuran which under the influence 
of certain nickel catalysts reacts violently with 2 
of carbon monoxide and 1 mol of water to be converted 
directly into adipic acid. The reaction is extremely 
exothermic, 7 kceal./mol. Depending on the reaction 
conditions, there is formed as a by-product either va- 
leric acid through decarboxylation or valerolactone as a 
result of the combination of only 1 mol of carbon mon- 
oxide with the tetrahydrofuran. The process mean- 
while is being placed on a continuous basis. Analo- 
gously, 2-methyl- and 2,5-dimethyltetrahydrofuran 
can be converted into the corresponding substituted 


mols 


adipic acids. 

Dicarborylic acids from -y-butyrolactone and 5- 
olactone—y-Butyrolactone, which is easily and cheaply 
obtainable by the alkynol synthesis through dehydro- 
genation of butanediol-1,4 in practially quantitative 
yields, can be split by alkalies or strongly alkaline-reac- 
ting compounds to dicarboxylic acids or their interme- 
diates. In this way one will obtain, through reaction 
with sodium cyanide, cyanobutyric acid, which can be 
converted by saponification into glutaric acid; with 
caustic soda, oxydibutyric acid results; with sodium 
sulfide, thiodibutyric acid; with sodium disulfide, di- 
thiodibutyric acid, etc. Thiodibutyric acid upon oxi- 
dation yields sulfonyldibutyric acid; the simplest way 
to do this is with chlorine in aqueous solution. 

Analogously, from 4é-valerolactone one will obtain 


valer- 
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Chloromaleic anhydride and 
HOOC—-CH=-CH—COOH dichloromaleic anhydride 


Maleic acid t 


HOoOoOC—CH CH.--COOH 


Succinic acid Maleic anhydride 
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via Dichlorobutane 
ch 
CN—(CH),—CN io 

Adipic dinitrile x~ H.C CH, 


‘4 HOOC-—(CH,),—COOH 
Valerolactone Tetrahydrofuran Adipic acid Oc / ‘0 
Cyanovaleric acid ae 
j Hexamethylenediamine Succinic anhydride 
Caprolactam 





HOOC—(CH,);—CN HOOC—(CH,);—COOH 


Cyanobutyric acid Glutaric acid 


NaOH HOOC—(CH,),—O—(CH,);—COOH H.C CH, 
Oxydibutyric acid Ketopimelodilactone 


yy, 
O 
Butyrolactone 
NaS 


HOOC—(CH,);—S—(CH,);—COOH —» HOOC—(CH,);—S—(CH,);—COOH 
Thiodibutyric acid O; 
Sulfonyldibutyric acid 


HOOC—(CH,).—COOH 
Suberic acid 


H, 
y Cyclooctane 
H H 


Cyclooctatetraene 














Taste IV.—PrReparaTion or «-CAPROLACTAM BY THE REpPE ALKYNOL SYNTHESIS 








H.C CH, H,O Hc CH; mE H.C CH; x Hi CH, 
—_ a 2 
Hc Nn Ht [oo we he DS et to 
Cl 0 nc On HC NH 
Chlorovaileronitrile 5-Valerolactone 5-Cyanovaleric Acid «-Caprolactam 
co du, 
H,C ———CH, ss 
H,C CH, 
HC SH; i I 
ie H; aes 
Tetrahydrofuran He ae | 


e-Caprolactone 


2H 
HC=e=CH—CH,—OH -——— HOH,C—C=C—C=C—CH,0H Pe ann HOH,C—(CH,),—CH,—O# 


Propargy! alcohol Hexadiyne-2,4-diol-1,6 Hexanediol-1,6 
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cyanovaleric acid and thiodivaleric acid. All the di- 
carboxylic acids are suitable as plasticizers in the form 
of their esters; for example, dibutyl thiodibutyrate for 
\ rubber, thiodibutyric esters of forerun fatty alcohol and 

Intrasolvan' for Igelits (polyviny] chlorides); sulfonyl- 
dibutyric ester of 1,3-butylene glycol for cable lacquers. 
They are also suitable for use in the preparation of al- 
kyds, waxes and lacquer raw materials, and in part also 
for polyamides. ; 

The reaction of the y-lactone with alcohols when 
heated in the presence of acid catalysts is noteworthy. 
In this way, alkoxy esters, such as ethyl ethoxybuty- 
rate, butyl butoxybutyrate, nony! nonoxyvalerate, etc., 
are easily obtainable. 

Suberic acid—This interesting acid has become ob- 
tainable through a rational synthesis of the cycloocta- 
tetraenes (described later in this report). 


AMINOCARBOXYLIC ACIDS 


Aminobutyric acid is easily available by the alkynol 
synthesis through saponification of the pyrrolidone pro- 
duced from butyrolactone and ammonia. The same 
method also makes it possible to produce from purely 
aliphatic sources caprolactam, a product of great im- 
portance to polyamide chemistry. If only 1 mol of 
carbon monoxide is introduced into the tetrahydrofuran, 
6-valerolactone is formed, which by reaction with so- 
dium cyanide is converted into $-cyanovaleric acid. 
Hydrogenation of the latter yields caprolactam. Val- 
erolactone can also be obtained by saponification of 
chlorovaleronitrile, produced by partial reaction of di- 
chlorobutane with sodium cyanide. Finally, there is a 
further synthesis from propargyl alcohol: hexadiyne- 
2,4-diol-1,6 — hexanediol-1,6 — ecaprolactone — 
«caprolactam (Table IV). 

Very recently poly-N-vinylpyrrolidone has become of 
great medical importance. Polyvinylpyrrolidone is sol- 
uble in water as a colloid; it is being produced, in co- 
operation with Elberfeld, as an approximately 2.5 per- 
cent aqueous solution under the designation Periston 
and is used in blood transfusions and to prevent bleed- 
ing to death. In contrast to the formerly used physio- 


1 “Plastics in Germany, 1939-1945, Part II,” Monzan Prastics 29, 166 
(Dee. 1945). . on 
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logical sodium chloride solutions or gelatin solutions, 
heterogeneous to the body, polyvinylpyrrolidone is 
easily worked off by the body without any injurious 
secondary effects on account of its acid amide structure. 
Periston has been very successful so far. Twenty to 
thirty thousand ampoules have been produced monthly, 
saving the lives of thousands of soldiers. 


DIAMINES 


In addition to the one important building stone of 
polyamide chemistry—adipic acid—, the second build- 
ing stone—hexamethylenediamine—can be made avail- 
able by the alkynol synthesis at an essentially more 
favorable cost than hitherto: first, according to the 
well-known method from adipic acid via the dinitrile 
and subsequent reduction and, secondly, by conversion 
of tetrahydrofuran with hydrochloric acid to 1,4-dichlo- 
robutane, replacement of the chlorines by the nitrile 
group and reduction. Furthermore, there are other di- 
amines available on the basis of the alkynol synthesis, 
for example, pentamethylenediamine besides a little 
piperidine by hydrogenation of glutarodinitrile. 

I might say that the numerous products mentioned 
here represent only a small selection of the classes of 
compounds accessible on the basis of the alkynol syn- 
thesis and that it is by no means exhaustive. By in- 
cluding higher aldehydes, such as propionaldehyde, bu- 
tyraldehyde, crotonaldehyde, benzaldehyde, etc.; the 
ketones, such as acetone, cyclohexanone, etc., on the 
one hand, and substituted acetylenes, such as methy], 
phenyl, vinyl, diacetylene, etc., on the other hand, one 
could prepare innumerable new compounds or com- 
pounds which are practically not available at present, 
which could be used for a very wide range of purposes. 


Aerylie acid compounds 


At the last meeting of the Plastics Committee (Kuko) 
a report® was presented on the possibility of producing 
acrylic acid, its esters, amides and thioesters from alco- 
hols, amines and mercaptans on the one hand and 
carbon monoxide and acety- (Please turn to page 218) 
__, "Report of Dr. Reppe during the 24th Kuko meeting (Deo. 12, 1940). 


2 Report 
“A New Synthesis and Its Derivatives, ODERN PLastics 
23, 162-163, 210 (Nov. 1945). 
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Aoricultural residues in plastics 
Plasticizers and inorganic extenders in 25-percent, phenolics 






by R. V. WILLIAMSON,* T. F. CLARK’ and T. R. NAFFZIGER' 


REVIOUS work! at the Northern Regional Re- 
gos Laboratory’ has shown that it is possible to 

formulate thermosetting phenol-formaldehyde 
molding compounds with excellent properties from 50 
percent of agricultural residues ground to a flour and 47 
percent of phenol-formaldehyde resin, provided that a 
proper selection of the resin is made. Some of these 
compounds, particularly those consisting of corncobs, 
with selected powdered resins, or with a water-pre- 
cipitated resin which was prepared from a commercial 
liquid resin, yielded molded specimens that had flexural 
and tensile strengths considerably higher than those 
normally reported for general-purpose woodflour phe- 
nolics or those that were prepared with woodflour at 
this Laboratory. 

Early in World War II it became apparent that there 
might be a serious shortage of phenol and formaldehyde. 
This possibility stimulated research on the production 
of phenolic compounds with a lower resin content. 
When formulation of compounds with only 25 percent 
of phenol-formaldehyde resin was attempted, it was 
found that the molded specimens had inferior strength 
properties and that manufacturing and molding condi- 
tions were too critical for industrial consideration. 
It was believed, however, that if a satisfactory plasti- 
cizer could be found, it would make possible the pro- 
duction of commercial molding compounds containing 
not more than 25 percent of phenolic resin. 


Plasticized compounds 


Liquid resin—When compounds were formulated 
with plasticizers and with only 25 percent of the resins 
used in the previous work, unsatisfactory results were 
obtained, especially with respect to the resistance of 
molded specimens to cracking when subjected to alter- 
nate soaking in hot water and to drying. Sixteen 
other liquid resins were tested. One, a varnish-type 
resin, could be combined with organic plasticizers to 
produce satisfactory results with respect to strength 
properties and resistance to cracking, but the amount 
of water absorbed was somewhat too high to meet 
A.S.T.M. specifications. 

Water-precipilated resin—Improved water resistance 
in plasticized compounds, with only 25 percent of 

* In charge, Plastics and Building Materials Section, Agricultural Residues 
nT Chaedesl queen, Henaien and Building Moterials Section, Agricultural 
Residues Division, Northern Research 





1R. V. Willi T. F. Clark and E. C. Lathrop, * “Agricultural Residues 
in Plastics, Part I," Mopern Pvastics, +i, 158-60, 214 (Ca. 1945). 
2 One of the laboratories of the Bureau Industrial Chem- 
» herestianel Research A ta ES . 8. eeeciecen of Agriculture 
a, 


phenolic resin, was obtained by the use of a water- 
precipitated resin which was prepared from the above 
liquid resin by treatment with excess water and with 
heat. The results of these experiments not only 
showed that thermoplastic materials could be com- 
bined with the proper type of phenolic resin to produce 
thermosetting compounds having excellent molding 
and physical properties, but also indicated the pos- 
sibility of producing thermosetting compounds with 
improved elasticity and toughness by the proper com- 
bination of resin and plasticizer. From a practical 
emergency point-of-view, however, the plasticized 
compounds were not satisfactory because the water- 
precipitated resin was not commercially available. 


Inorganic-extended compounds 


The commercial powdered resin used in the pre- 
vious work had produced good results in resin concen- 
trations of 47 percent, but was unsatisfactory when 
used with the amount of plasticizer which was required 
to produce satisfactory flow in the mold. In order to 
determine the plasticizer tolerance of this resin, a series 
of compounds was prepared with 50 percent of corn- 
cob flour, 25 percent of phenolic resin, and various 
amounts of Vinsol plasticizer and precipitated chalk, 
ranging from 2 percent of chalk and 23 percent of 
Vinsol to 25 percent of chalk and no Vinsol. The re- 
sults were somewhat surprising in that they showed 
that the compound entirely extended with precipitated 
chalk had the best properties and showed remarkably 
good flow in the mold. This led to the study of other 
inorganic extenders and to the solution of the problem. 

The technique of producing plasticized or inorganic- 
extended compounds was essentially that used in com- 
mercial practice; i.e., mixing the materials in a dough 
mixer, rolling on heated differential rolls and grinding 
in a burr mill. For those who may be interested in 
duplicating the experiments, a detailed description of 
the materials used, technique of production and dis- 
cussion of results is presented. 


EXPERIMENTAL PROCEDURE 
Resins 
Three phenolic resins were used in these experiments. 
Resin 1—commercial liquid—This was a varnish-type 
Bakelite resin BV-3587 with a nonvolatile solids con- 
tent at 221° F. of 86 percent. At the time of use the 


resin had aged for 6 months or longer at 40° F. This 
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resin produced satisfactory results in plasticized com- 


pounds with respect to strength and resistance to 
cracking of molded specimens when subjected to alter- 
nate hot-water soaking and to drying, but the amount 
of water absorbed was too high to meet A.S.T.M. 
specifications for general-purpose compounds. 

Resin 2—water-precipitated—This resin was pre- 
pared from liquid resin 1 by precipitating the resin with 
water and heat and by washing the precipitated resin 
with hot water to remove water-soluble materials and 
to advance the polymerization of the resin to the desired 
degree. This resin overcame the inferior resistance to 
water absorption of the compounds prepared with resin 
1 and produced good results in plasticized compounds. 
The detailed procedure for preparing the water-pre- 
cipitated resin was as follows: Five parts of water and 
one part of liquid resin 1, by weight, were mixed in a 
jacketed dough mixer at approximately 212° F. until 
the resin formed a paste which was sufficiently stiff to 
permit removal of the aqueous fraction by decantation. 
Fresh hot water was added to cover the precipitated 
resin, and mixing and heating were continued for 15 
minutes. The water was decanted and the washing 
and heating operation repeated until the polymeriza- 
tion of the resin had been advanced to the point where 
it became a tough rubbery mass. The precipitated and 
washed resin was sheeted out on cold differential rolls 
to remove excess water, dried at 100° F., and ground to 
a powder in a ball mill. 

Resin 3—commercial powdered—This resin was Bake- 
lite resin BR-1922,* which had produced good results 
with agricultural residues in normal concentrations of 
47 to 50 percent. It did not produce satisfactory re- 
sults when compounded with Vinsol plasticizer, es- 
pecially with respect to resistance to cracking of 
molded specimens when subject to alternate soaking in 
hot water and to drying. A series of experiments, in 
which the plasticizer content was successively reduced 
and replaced by precipitated chalk, showed that the 
organic plasticizer could be completely replaced by 
precipitated chalk to produce compounds with good 
molding and physical properties. These results led to 
the experimentation with and study of other inorganic 
extenders. 


Imoerganic extenders 


In addition to precipitated chalk, other inorganic 
extenders such as iron oxide,‘ titanium dioxide,® proc- 
essed diatomaceous earth® and combinations of these 
materials have been found to produce good molding and 
physical properties when used in compounds with 50 
percent of agricultural residues and 25 percent of 
phenolic resin. The specific effects which these in- 
organic extenders produced are discussed under the 
cs fi “Discussion of results.” Clay and diatoma- 





ceous earth that contained small amounts of sand and 
clay were not satisfactory. 


Organic plasticizers 


Vinsol—This is a relatively low-priced resinous 
product obtained from pine wood pitch and has a 
melting point of about 240° F. Vinsol produced good 
results when compounded with the water-precipitated 
resin. The water-precipitated resin was soluble in 
molten Vinsol. Therefore, it was possible to advance 
the polymerization of the resin to a point where it 
would soften only to a rubbery condition at the tem- 
perature of molding and yet to obtain a free-flowing 
compound by the addition of Vinsol as plasticizer. 

Modified Vinsol—Vinsol was modified to increase its 
insolubility in alcohol and to raise its softening point to 
320° F., or about the temperature of molding. This 
modified Vinsol did not soften to a free-flowing condi- 
tion at the temperature of molding, but when com- 
pounded with the liquid resin it dissolved or dispersed 
in the resin at the temperature of molding to form a 
free-flowing compound. The modified Vinsol was 
prepared as follows: oe g. of Vinsol and 9 g. of sodium 
hydroxide, dissolved in 225 cc. of water, were mixed in a 
jacketed dough mixer at approximately 212° F. until a 
smooth paste was formed, and then 40 cc. of 37 percent 
formaldehyde was slowly added. Mixing was con- 
tinued until a stiff paste was formed and a small 
amount of liquid exuded from the mass. Total time of 
mixing was about 40 minutes. The material was re- 
moved from the mixer and allowed to cool. The cooled 
material was hard and brittle and could be ground and 
used with or without drying. The softening point of 
the modified Vinsol could be controlled by the amount 
of alkali and formaldehyde used. No exudation of 
Vinsol or modified Vinsol occurred after extended ag- 
ing at 105° C. of molded products. 

Other organic plasticizers—Other plasticizers tested 
included furfural, furfuramide, furfuryl alcohol-lignin 
resin, Vinsol-tung oil resin, combinations of Vinsol, 
dibutyl phthalate and tricresyl phosphate, Vinsol- 
soybean fatty acid resin, rosin, and GR-S and buta- 
diene-acrylonitrile synthetic rubbers. While the prop- 
erties of the compounds produced with these plasticiz- 
ers were different, none showed any advantage which 
was sufficient to overcome the comparatively low price 
of Vinsol. 


Grinding of agricultural residues 


Ball mill grinding—The agricultural residue flours 
which were used in most of these experiments were 
produced by coarsely grinding the residues in a hammer 
mill fitted with a '/:-in. screen, followed by ball mill 
grinding. A 30-lb. charge of coarsely ground residue 
was placed in a 30 by 24-in. ball mill with 100 lb. each 
of 1*/;-, 2- and 2'/:-in. Porox balls. The ball mill was 
allowed to run overnight or for a period of 15 to 16 
hours. The ball-mill-ground flour was passed through 
an air separator to remove any coarse particles. Flour 
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Tas I.—Puysica. Properties or AGRICULTURAL RESIDUE COMPOUNDS WITH A PHENOLIC Resin CONTENT OF 25 PERCENT 4 
Amount of : Amount 
agricultural = — Resin —~ 3 ———Plasticizer——_—_—_-~ —Inorganic malerial— of black 
Number residue Type Amount Type Amount Type Amount dye 
percent percent percent percent percent 
General-purpose woodflour phenolics, A.S.T.M. specification 
D 700-43T, type 2, minimum values 
CORNCOB COMPOUNDS 
l 50.0 Water-precipitated 25.0 Untreated Vinsol 20.40 CaCO; 2.10 2.0 
2 50 .0¢ Water-precipitated 25.0 Untreated Vinsol 20.40 CaCO; 2.10 2.0 
3 58.6 Water-precipitated 24.7 Untreated Vinsol 2.40 CaCO; l = 2.0 
4 60.0 Water-precipitated 25.0 Furfuramide 12.25 CaO 0.2 2.0 
5 60.0 Water-precipitated 25.0 Vinsol soap 2.30 CaO 0 95 2.0 
6 60.0 Liquid (commercial) 25.0 Vinsol soap 2.30 CaO 0.25 2.0 
7 50.0 Powdered (commercial) 25.0 None CaCO, 22.50 2.0 
8 50.0 Powdered (commercial) 25.0 None tt - - None 
2s } 
9 50.0 Powdered (commercial) 25.0 None Jicalite* 25 .00 None 
10 50 .0¢ Powdered (commercial) 25.0 None CaCO, 25.00 None 
a - 
ul 50.0 Powdered (commercial) 25.0 None be 10.00} None 
\ 2 
12 50.0 Powdered (commercial) 25.0 None TiO, 25 .00 None 
13 50.0 Powdered (commercial) 47.5 None None 2.0 
WHEAT STRAW COMPOUNDS 
14 50.0 Water-precipitated 25.0 Untreated Vinsol 20.40 CaCO, 2.10 2.0 
15 60.0 Water-precipitated 25.0 Untreated Vinsol 12.50 None 2.0 
16 60.0 Water-precipitated 25.0 Furfuramide 12.25 CaO 0.25 2.0 
7 60.0 Liquid (commercial) 25.0 Vinsol soap 12.25 CaO 0.25 2.0 
18 50.0 Powdered (commercial) 25.0 None CaCO; 22.5 2.0 
19 50 .0¢ Powdered (commercial) 25.0 None CaCO, 22.50 2.0 
20 50.0 Powdered (commercial) 25.0 None a 15 +4! None 
\ rd | 
21 50.0 Powdered (commercial) 25.0 None Filter-Cel 25.00 None 
FLAX SHIVE COMPOUNDS 
22 50.0 Water-precipitated 25.0 Untreated Vinsol 20.40 CaCO; 2.10 2.0 
23 58.6 Water-precipitated 24.7 Untreated Vinsol 12.40 CaCO, 1.80 2.0 
24 60.0 Water-precipitated 25.0 Vinsol soap 2.30 CaO 0 ~ 2.0 
25 60.0 Water-precipitated 25.0 Furfuramide 2.30 CaO 0.2 2.0 
26 60.0 Water-precipitated 25.0 Furfuryl alcohol 
lignin 12.40 CaO 0.25 2.0 
27 60.0 Liquid (commercial) 25.0 Vinsol soap 12.30 CaO 0.25 2.0 
28 50.0 Powdered (commercial) 25.0 None CaCO; 22.50 2.0 
: CaCO, 15.00 — 
29 50.0 Powdered (commercial) 25.0 None FeO, 10.00} None 
CORN STOVER COMPOUNDS 
30 50.0 Water-precipitated 25.0 Untreated Vinsol 20.40 CaCO, 2.10 2.0 
31 60.0 Water-precipitated 25.0 Untreated Vinsol 12.50 None ene 2.0 
32 60.0 Water-precipitated 25.0 Furfuramide 12.30 CaO 0.25 2.0 
33 60.0 Liquid (commercial) 25.0 Vinsol soap 2.30 CaO 0.25 2.0 
34 50.0 Powdered (commercial) 25.0 None CaCO, 22.50 2.0 
PEANUT SHELL COMPOUNDS 
35 50.0 Water-precipitated 25.0 Untreated Vinsol 20.40 CaCO, 2.10 2.0 
36 60.0 Water-precipitated 25.0 Untreated Vinsol 12.50 None 2.0 
37 60.0 Water-precipitated 25.0 Furfuramide 12.30 CaO 0.25 2.0 
38 60.0 Liquid (commercial) 25.0 Vinsol soap 12.30 CaO 0.25 2.0 
39 50.0 Powdered (commercial) 25.0 None CaCO, 22.50 0 
HEMP HURD COMPOUNDS 
40 50.0 Water-precipitated 25.0 Untreated Vinsol 20.40 CaCO; 2.10 2.0 
41 60.0 Water-precipitated 25.0 Untreated Vinsol 12.50 None 2.0 
42 60.0 Water-precipitated 25.0 Furfuramide 12.30 CaO 0.25 2.0 
43 60.0 Liquid (commercial) 25.0 Vinsol soap 12.30 CaO 0.25 2.0 
44 50.0 Powdered (commercial) 25.0 None CaCO, 22.50 2.0 
45 50.0 Powdered (commercial) 25.0 None CaCO; 25 .00 None 
: - (CaCO; 15.00 — 
46 50.0 Powdered (commercial) 25.0 None \Ti0, 10 00 None 
RICE HULL COMPOUND 
47 50.0 Powdered (commercial) 25.0 None CaCO, 22.50 2.0 
@ Physical properties shown are optimum values. 
6 Water-absorption values are for 24 hours’ immersion at 73° F. of disks 2 in. in diameter, '/; in. thick, molded for 2'/: min. at 350° F 
© Conditioning | Ly at 221° F. 
4 Corncobs grou oe ee hammer mill fitted with a '/; in. screen, boiled '/; br., and ground on differential rolls 
* Dicalite, Ave = ‘S w"” gra 
/ Water absorption estimated for standard disks on basis of water absorbed by bottle caps. 
4 Water-cooked wheat straw, refined in a double-disk gente mill. 
& Specimens molded from powder passing No. 140 U. 8. standard sieve. 
Copyrighted Modern Plastics Inc., Published February 1946 issue, Modern Plastics magazine 
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Impaet Water 

xounl Amount — absorption 
black of zine Flezural Tensile gain in Speci fic To room After con- 
ye strength strength Izod weight gravily temperature ilioning* 
reent percent psi. p.s.i. ft.-tb./in. percent in./in. in./in. 

of notch 
0.006 min. 
9,000 7,000 0.24 0.80 0.008 max. 

0 0.5 13,100 9,700 0.17 0.60 1.38 

.0 0.5 11,620 7,980 0.24 0.66 = 

0 0.5 12,700 9,120 0.19 0.74 1.38 

.0 0.5 11,690 8,930 0.19 0.92 a 

0 0.5 10,720 10,610 0.19 0.71 

.0 0.5 11,920 10,080 0.18 1.01 " — : 

0 0.5 12,300 9,440 0.22 1.44 1.56 0.006 0 .006 
Jone None 13,750 9,600 0.23 1.14 1.65 0.008 0.008 
Jone None 13,510 9,320 0.21 1.57 1.SS 0.007 0.007 
fone None 9,390 7,890 0.26 1.54/ 1.60 Jae roi 
Jone None 9,560 8,810 0.29 1.37/ 1.57 
fone None 10,470 9,320 0.24 1.34/ 1.65 
0 0.5 12,240 9,550 0.20 0.59 1.35 
Ds 

0 0.5 10,420 8,100 0.20 0.48 1.37 

0 0.5 9,450 7,580 0.19 0.89 1.36 

.0 0.5 10,060 8,250 0.20 1.02 + 

.0 0.5 9,200 8,710 0.21 1.65 do 

.0 0.5 9,940 7,400 0.21 1.06 1.54 0.008 0.008 
0 0.5 10,650 8,740 0.33 0.71 1.54 0.005 0.004 
fone None 9,680 7,730 0.24 0.89 1.63 0.008 0.008 
Jone None 9,530 6,500 0.24 1.06/ 0.006 0.007 
18 
1.0 0.5 9,500 8,200 0.23 0.54 1.35 0.009 0.009 

0 0.5 9,500 7,000 0.19 0.85 1.36 be -— 

0 0.5 12,460° 7,715" 0.16" 1.03 se 

.0 0.5 11,100 8,040 0.20 1.01 

9,670 7,000 0.24 1.08 

0 0.5 

0 0.5 10,390 8,990 0.18 1.12 ot ; 

0 0.5 9,370 7,950 0.21 0.79 1.53 0.007 0.007 
Yone None 10,480 8,640 0.24 1.05 1.61 0.009 0.009 
D8 
0 0.5 10,580 7,090 0.23 0.62 1.37 

.0 0.5 8,970 6,750 0.16 0.98 1.37 

.0 0.5 9,540 8,080 0.23 1.09 we 
0 0.5 8,730 7,790 0.20 1.40 - . 

0 0.5 9,600 8,890 0.24 2.18 1.55 0.007 0.007 
IDs 
:.0 0.5 9,400 6,720 0.19 0.43 1.36 
:.0 0.5 9,470 6,580 0.17 0.66 1.35 
:.0 0.5 9,660 7,000 0.17 0.77 +2 
0 0.5 8,960 6,540 0.20 0.82 = ; - 
0 0.5 9,290 7,180 0.20 0.69 1.54 0.007 0.007 
8 

0 0.5 9,480 6,880 0.23 0.48 1.36 

0 0.5 9,840 7,2 0.18 0.62 1.37 

0 0.5 10,020 8,250 0.21 0.83 ee 

0 0.5 10,050 8,560 0.21 0.69 - ; toh 

0 0.5 9,160 8,250 0.25 0.54 1.54 0.009 0.008 
VYone None 9,730 7,250 0.23 0 .66/ ‘“e ~ a 
None None 10,840 8,350 0.26 0.57/ 

, 
2.0 0.5 10,800 7,140 0.26 0.43 1.56 0.007 0.007 
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prepared in this manner showed the following sieve 
analysis: 


U.S. standard sieve No.... 80 100 140 200 
Percent passing........... 99.5 98.5 95.0 85.0 


Altrition mill grinding—Some of the hemp hurd flour 
used in these experiments was ground by one pass 
through a 36-in. double-disk attrition mill in an indus- 
trial plant to produce a product of the following sieve 
analysis: 


U. S. standard 
sieve No........ 20 50 70 80 100 140 
Percent passing.... 98.6 94.0 86.4 80.7 76.4 65.7 


This flour was produced at the rate of 13.6 lb. per 
horsepower hour. The fraction passing a No. 70 U. S. 
standard sieve was used in the preparation of com- 
pounds without any appreciable difference in physical 
properties of molded specimens from those obtained 
with finer ball-mill-ground flour except for a slight im- 
provement in impact strength. 

Grinding on differential rolls—Compounds that con- 
tained ball-mill-ground corncob flour and Vinsol plasti- 
cizer were somewhat low in impact strength. In order 
to improve impact strength, an attempt was made to 
produce a more fibrous material by the following pro- 
cedure: coarsely ground cobs, of roughly '/,-in. size, 
were mixed in a Banbury mixer with 25 percent of 
water and subsequently ground on closely set differen- 
tial rolls. The product was of a more fibrous character, 
and compounds made with it had improved impact 
strength, which met general-purpose specifications. 

Wet shredding of wheal straw—Some experiments 
were made with wheat straw which was first coarsely 
ground in a hammer mill fitted with a '/:-in. screen, 
cooked for 1.75 hr. with water at 287° F., and refined 
with excess water in a 24-in. double-disk attrition mill. 
This material produced both improved impact strength 
and resistance to water absorption. 


Mixing of materials 


Materials may be mixed in any type of mixing ma- 
chine, but the materials for most of these compounds 
were mixed in a small Banbury mixer for 2 min. at 150° 
F. Water was added to the mixture to the extent of 
25 percent of the weight of the dry materials to facili- 
tate mixing and the subsequent milling operation. 


Milling on differential rolls 


The mixed materials were transferred directly from 
the Banbury mixer to heated differential rolls and 
milled from 45 sec. to 3 min.—depending upon the 
character of the composition—at roll temperatures of 
approximately 212° F. on the fast roll and 300° F. on 
the slow roll 

In the early experiments, attempts were made to 
mill the compositions in such a manner that the de- 
gree of cure of the resin was advanced to the point 
where the powder produced by the grinding of the 
milled sheets was satisfactory for the most rapid 


molding of test specimens without conditioning of any 
kind prior to molding. This procedure was impractical 
for studying a wide variety of compositions because too 
much time was required and too much mate;.al Was 
wasted in order to determine the exact milling condi- 
tions. Therefore, the procedure adopted was to mill 
the composition for the- minimum time required to 
form a good sheet which, when cooled to room tempera- 
ture, was sufficiently hard to grind properly in the 
subsequent grinding operation. Any further condi- 
tioning to prevent blistering in short molding cycles was 
accomplished by preheating the molding powder in an 
electric oven or electronic preheater previous to molding. 

An important factor in the milling operation was 
found to be uniformity of milling, especially when the 
milling time was a minute or less. Uniformity of mill- 
ing was accomplished by adjusting the space between 
the rolls to the weight of the charge so that the material 
fed into the rolls rapidly and yet formed a small bead 
between the rolls at the end of the milling period. 
Repeated use of the scraper or “doctor blade” was 
necessary in the early stages of the milling operation in 
order to prevent some of the material from riding too 
long on the bead between the rolls before becoming a 
part of the newly formed sheet. The spacing of the 
12 by 6-in. rolls for a small batch of 0.53 lb. was usually 
such that the thickness of the cold-milled sheet was 
0.065 inch. However, in the preparation of larger 
quantities of compound, 2.2 lb. of material were rolled at 
one time with the rolls spaced to produce a sheet 0.18 in. 
in thickness. The volume-weight ratio of the powder 
made from rolled sheets was found to decrease with a 
decrease in temperature of rolling. 


Grinding of milled sheets 


The milled sheets were coarsely ground by passing 
them through an Abbe mill with a */-in. screen. This 
coarsely ground material was ground in a burr mill to a 
powder which would pass a No. 35 U. S. standard sieve. 
This powder was then ready for the molding operation. 


Molding of test specimens 


Test specimens were molded from preforms of simi- 
lar shape but slightly smaller than the molded test 
specimens. Trial specimens were usually molded 
without preheat. If defects such as blisters or warping 
occurred in the specimens molded from nonpreheated 
powder, the powder was preheated in a thin layer in an 
electric oven for from 3 to 8 min. at 220° F., or the 
preform was heated in an electronic preheater. The 
molding of a 28-mm., short skirt, bottle cap was often 
used as a rapid test of the molding properties of a 
composition. If a bottle cap could be molded from a 
composition in 30 sec. at 350° F. and 6750 p.s.i. with a 
closure time of the mold of 1.5 to 5 sec., the molding 
properties were considered satisfactory for molding 
test specimens. The closing time of a cup mold 2 in. in 
diameter and 2'/; in. deep was also used as a measure 
of the flow properties of some of these compounds. 
The closing time, when molding from an electronically 
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preheated disk at 300° F. and 6500 p.s.i., was only 10 
sec., or only 3 sec. greater than the time of closure for 
the empty mold. A temperature of 350° F. and a 
pressure of 3000 p.s.i. were used in molding A.S.T.M. 
test specimens. Time of molding for flexural bars '/, 
by '/, by 5 in. was 7 min.; for tensile bars, 5 min.; and 
for water absorption disks '/s-in. thick, 2'/. minutes. 


Tests 


Except as noted, the tests were conducted ‘in ac- 
cordance with A.S.T.M. standards (1943). All molded 
specimens were conditioned prior to testing by heating 
at 221° F. for 1 hour. Tests were made at 73° F. and 
50 percent relative humidity. 


DISCUSSION OF RESULTS 


The data as presented in Table I (chart inserted be- 
tween pages 178 and 179 for a given residue may be 
classified as follows: 


Compounds that contain organic plasticizers: 
1, With liquid resin. 
2. With water-precipitated resin. 
Compounds that contain inorganic extenders and com- 
mercial powdered resin: 
1. With dye and lubricant. 
2. Without dye and lubricant. 


At the top of Table I are presented the minimum 
specifications for general-purpose woodflour phenolics, 
which usually contain 47 to 50 percent phenolic resin. 
A comparison of these specifications with the properties 
of the agricultural residue compounds, containing only 
25 percent of phenolic resin, shows that some of the 
compounds made with each residue meet the minimum 
general-purpose specifications for the properties tested. 

A comparison of the properties of specimens molded 
from the different residue compounds shows that those 
containing corncobs are outstanding in flexural and 
tensile strengths, which in some cases are 50 percent 
above the minimum requirements of general-purpose 
specifications. Corncob flour has been extensively 
tested by a large manufacturer of molding compounds 
and has been pronounced very satisfactory. Peanut 
shell, hemp hurd and rice hull compounds are, in 
general, superior in resistance to water absorption and, 
in some cases, are nearly 50 percent better than the 
requirements for general-purpose specifications. How- 
ever, it should be emphasized that the relative merits of 
the different agricultural residues might be altered 
under different conditions of compounding. For ex- 
ample, when other resins were used in the early stages 
of this study, corncob compounds produced very poor 
results, whereas they show superior flexural and tensile 
strengths under the conditions of these experiments. 

The relative properties of corncob compounds, which 
contain 47.5 and 25 percent of phenolic resin, may be 
seen by comparing compound No. 13 with the other 
corncob compounds. Such a comparison shows that 
some of the compounds which contain only 25 percent 
of resin are superior to the compound with a resin con- 
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Tasxie IT.—Estrimartep Savine tin Cost or Raw MaArTeriALs For 

AN INoRGANIC-ExTENDED Compound wiTH 25 Percent Resin 

Content EqutvaLent tn Voutume To 1000 La. or a Moiprve 
Compounp wits 50 Percent Resin ConTENT 











Compound with | Compound with 
50 percent resin | 25 percent resin 
lb. dollars lb. dollars 
Agricultural residue flour at 
1.5¢/lb. 500 7.50 500 7.50 
Phenolic resin at 15¢/Ib. 500 75.00 250 37.50 
Inorganic extender at 3¢/lb. 250 7.50 
Correction for increased 
density of 16 percent Ras 8.40 
Total cost of raw materials 82.50 60.90 
Saving in cost of 25 percent 
compound 21.60 
Saving in cost of 25 percent 
compound, % 26.21 





tent of 47.5 percent in all properties except in resist- 
ance to water absorption, and in some cases the differ- 
ence in water absorption is only in hundredths of one 
percent. 

The effect on impact strength of the method of grind- 
ing of the agricultural residue may be seen by a com- 
parison of corncob compounds No. 1 and 2 and wheat 
straw compounds No. 18 and 19. The low impact 
value in each case resulted from the use of finely ground 
flour produced in a ball mill. The fiber used in corncob 
compound No. 2 with the higher impact value was 
prepared by grinding moist, crushed cobs on closely set 
differential rolls. The wheat straw compound No. 19, 
with the higher impact value, was prepared from wheat 
straw that had been cooked in water for 1.75 hr. at 
287° F. and refined in a 24-in. double-disk attrition 
mill in the presence of excess water. This compound 
also showed improved resistance to water absorption. 

The comparatively high impact values shown by the 
inorganic-extended compounds is rather surprising 
in view of the fact that the finely ground ball-mill flour 
was used and the inorganic materials were sufficiently 
fine to pass a No. 325 U.S. standard sieve. 

The specific effect of inorganic extenders is exhibited 
by corncob compounds No. 10, 11 and 12, which show 
that improved strength properties were obtained by 
replacing part or all of the precipitated chalk with ti- 
tanium dioxide. Iron oxide improved flow when it 
partially replaced precipitated chalk extender. Com- 
binations of iron oxide and precipitated chalk extenders 
produced good results in corncob, wheat straw and flax 
shive compounds, but comparatively inferior results 
in corn stover, peanut shell and hemp hurd compounds. 
Of three samples of processed diatomaceous earths, 
which were tested as extenders, one proved to be very 
good, whereas the other two produced comparatively 
poorer results. 

Dye and lubricant were found to add little, if any, 
value to the molding and strength properties of inor- 
ganic-extended compounds when introduced into 
the original mix. Some (Please turn to page 220) 
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Plunged into the sudden and vital demands of 

war—to guide life and property—a development 

of plastics for communications and electronics by 

Amphenol scientists made technical history. Originality of approach, employment of new 
materials, ingenuity in production have made that name Amphenol internationally recognized. 
Now, all its engineering experience and skill in design and production in Polystyrene, Acrylic 
and Transparent Vinyls, etc., to meet close tolerances and rigid specifications are again 
available. Consult Amphenol first. 


AMERICAN PHENOLIC CORPORATION « Chicag< 5¢ lllis s «- In Canada + Ampher Limite 
U.H.F. Cables and Cennectors + Conduit «+ Fittings + Antennas + Connectors (A-N, U.H.F., British) «+ Coble Assemblies + Redic Perts 
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Utilizing the tremendous advantages of 
the patented Transfer molding process 
does not necessarily require the purchase 
of special Transfer molding presses. Often- 
times relatively simple and inexpensive 
mechanical changes will convert a com- 
pression press into a very efficient Trans- 
fer press. 


For example, the Transfer molding press 
shown at right was economically produced 
by adding a Tompkins Johnson cylinder 
to an old compression press. This auxil- 
iary ram, as shown by the inset sketch, 
permits the use of simple mold designs 
and makes possible lowest cost molds and 
molding. 


This molder can now safely and accu- 
rately use the thermosetting plastics to 
produce parts with delicate inserts, thin- 
walled holes, variable walls, uniform 
strength, or any of the other features best 
achieved by the Transfer molding process. 




















































PLASTICS HELP AVAILABLE 


If you are considering the use of plastics, you will 
want to consider Transfer molding —and you will want 
your engineers and designers to work closely with your 
molder. A list of licensed Transfer molding companies 
near you will be sent promptly upon receipt of your 
request. Choose one and work with him. 


Meanwhile you may want to learn more about 
Transfer molding advantages. We have numerous bul- 
letins and technical articles available for you. And, 
between the resources of Shaw and Plax Corporation, 
Hartford 5, Conn., you can obtain specific assistance 
in most plastic methods and materials. Write either 
company for such help. 





Plax has developed a new polystyrene sheet, 
from which die-cut polystyrene parts can for 
the first time be economically produced by con- 
ventional punch press operations. 


The photograph gives only slight indication 
of the almost limitless shapes and sizes that 
can now be easily punched out of this new 
sheet. The inherent qualities of polystyrene 
itself place it above most materials in many 


applications. The new sheet lifts it still higher. 


Papers and fabrics can be laminated between 
thin sheets, making many superb decorative 
effects possible, with either crystal clear or 
colored Plax sheets, or both. Thus designers 
of novelties, jewelry, handbags, buttons, etc., 
can now employ polystyrene in entirely new 


ways. 


Designers of radio and electronic parts, 
electrical assemblies, batteries, refrigerators, 
and similar products — already familiar with 
regular Plax polystyrene sheet — may obtain 
samples of this new Plax sheet upon request. 
It is available in thicknesses from .001” to 
080”. 
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General 


ABSTRACTS ON UTILIZATION OF 
SAWDUST. M. E. Whalley. Natl. Re- 
search Council Can., N. R. C. No. 1285, 
103 pp. (1945). Abstracts of 160 papers 
as well as 152 patents on the utilization 
of sawdust. 


RAYON FROM ALGINIC ACID 
BEING DEVELOPED IN ENGLAND. 
Chem. & Eng. News 23, 1717-18 (Oct. 10, 
1945). This article is a review of three 
papers which were published in British 
journals on investigations of alginic acid 
for rayon. The production and proper- 
ties of rayons made from alginic acid and 
the metallic salts of the acid are described 
herein. Alginic acid is extracted from 
dried seaweed. 


PREPARATION AND STORAGE OF 
ADHESIVES. F.D. Armitage. Printing 
and Allied Trades Research Assoc., Pack- 
aging Bull. No. 3, 24 pp. (1945). The 
properties and applications of all types of 
adhesives are reviewed. Thirty-five refer- 
ences are included. 


oe 

FOR BETTER USAGE. C. A. South- 

wick, Jr. Modern Packaging 19, 131-2 

(Nov. 1945). The results of an inquiry 

regarding definitions of the terms films, 
foils and sheeting are discussed. 


ELECTROPLATED PLASTICS. E. 
E. Halls. Plastics (London) 9, 504-11 
(Oct. 1945). This is a review of the pro- 
cedures for electroplating metals on ob- 
jects made of plastics and the properties 
of the products. 


LOW-PRESSURE LAMINATE 
FORMING DESIGN DATA AND 
APPLICATIONS. W. H. Arata. Prod- 
uct Eng. 16, 753-5 (Nov. 1945). Ad- 
vantages of articles and parts formed from 
laminated phenolic sheet are stated; 
vendor materials suitable for forming are 
listed; and data on types of molds, 
methods of heating sheets prior to form- 
ing, minimum bend radii on parts, and 
methods of fastening parts are discussed. 


CARBOX YMETHYLCELLULOSE: 
USES AND APPLICATIONS. C. B. 
Hollabaugh, L. H. Burt and A. P. Walsh. 
Ind. Eng. Chem. 37, 943-7 (Oct. 1945). 
Commercial usage of carboxymethylcellu- 
lose, usually in the form of its sodium salt, 
has increased rapidly in recent years. 
This product is a cellulose derivative 
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This digest includes each month the more important articles of interest to those 
who make or use plastics. Mail request for periodicals directly to publishers. 


formed by the reaction of monochloro- 
acetic acid on alkali cellulose. The 
sodium salt is readily soluble or dispersible 
in water to form highly viscous solutions. 
Such solutions are utilized for their 
thickening properties, to aid in the sus- 
pension of pigments and other finely 
divided solids in liquid media, and to 
stabilize emulsions of various types. The 
applications are classified and discussed 
under the headings: textile industry, 
paper industry, food industry, drugs and 
cosmetics, ceramics, leather, paints and 
lacquers, adhesives, films and filaments 
and miscellaneous. Ninety-four _refer- 
ences have been included. 


CONTINUOUS POLYMERIZATION 
ACHIEVED LN SYNTHETIC RUBBER 
PRODUCTION. A. J. Gracia. Chemical 
Industries 57, 628-30 (Oct. 1945). The 
process for the production of synthetic 
rubber by continuous polymerization is 
described. Results are discussed. 


MINUTES OF I. G. CONFERENCE 
IN 1943 REVEAL INFORMATION ON 
GERMAN ORGANIC CHEMICALS 
INDUSTRY. Chem. & Eng. News 23, 
1841-5, 1900 (Oct. 25, 1945). The topics 
on production and developments of the 
I. G. Farbenindustrie included in this 
article are acetylene chemistry, ethylene 
chemistry, Buna production, Buna appli- 
cation developments, butadiene copoly- 
mers and Buna compounding agents. 


TESTING LAMINATE ADHESION. 
Plastics (London) 9, 512-13 (Oct. 1945). 
This is a summary of an article by W. 
Weigel which appeared in Kunststoffe 34, 
76 (1944). An improved testing method 
is described which is quick and simple in 
operation and tests all the laminations in a 
specimen. The specimen is bent as a 
cantilever beam by means of a simple, 
easily made device. 


REPORT ON THE RUBBER PRO- 
GRAM 1940-1945. Rubber Reserve Co., 
87 pp. (Feb. 24, 1945). The report covers 
all activities of the Rubber Reserve Co. 
from its creation to the present time. 


COMPRESSION OF SOLID SUB- 
STANCES. P. W. Bridgman. Proc. 
Am. Acad. Arts Sci. 76, 9-24 (1945). The 
compressibilities of 14 synthetic and 
natural rubbers are reported along with 
those of many other substances. Rubbers 
become brittle under pressure. Neoprene 


seems to be the most suitable material for 
high-pressure packing according to the 
author of this article. 


Materials 


EXTRACTION OF LIGNIN FROM 
HYDROLYZED LIGNOCELLULOSE. 
R. Katzen, F. G. Sawyer and D. F. Oth- 
mer. Ind. Eng. Chem. 37, 1218-22 (Dec. 
1945). The solubility characteristics of 
lignin presen* in acid-hydrolyzed ligno- 
cellulose were observed. Methanol was 
chosen as the most practical solvent for 
the separation and for the recovery of 
soluble lignin. 


PAPER AND AMINO PLASTICS. 
C. H. Pottenger. Paper Trade J. 120, 
29-31 (June 7, 1945). The amino plastic 
resins, the urea-formaldehyde and mel- 
amine-formaldehyde types in particular, 
are discussed in relation to their use with 
paper in the manufacture of laminates and 
specialty papers. 


METHACRYLIC ESTERS OF GLU- 
COSE AND OTHER CARBOHY- 
DRATES. R. H. Treadway and E. 
Yanovsky. J. Am. Chem. Soc. 67, 1038-9 
(June 1945). The preparation of glucose 
pentamethacrylate, maliose octameth- 
acrylate, dextrin trimethacrylate and 
starch methacrylate are described. 


SYNTHETIC LIGNIN RESIN AND 
PLASTIC, A. J. Bailey and O. W. Ward. 
Ind. Eng. Chem. 37, 1199-1202 (Dec. 
1945). The condensation of lignin prepa- 
rations with various condensing agents 
and catalysts was studied. The most suc- 
cessful reaction found is the condensation 
of butanol lignin with formaldehyde to 
produce a thermosetting resin. When the 
resin is properly compounded with plasti- 
cizer and filler, it produces a plastic with 
flexural strength, modulus of elasticity and 
impact strength, in either wet or dry condi- 
tion, equal to those of plastics now in in- 
dustrial use. Details for preparing the 
plastic are given, together with compara- 
tive quantitative data of flexural and im- 
pact strengths, modulus of elasticity and 
water absorption of the lignin plastic and 
commercial plastics. 


BUTYL ACETYL RICINOLEATE. 
C. Soyka and H. F. Wilson. British 
Plastics 17, 433-42 (Oct. 1945). Incom- 
patibility of butyl acetyl ricinoleate sam- 
ples with polyvinyl chloride resin is due to 
the presence of high boiling residues 
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e@ This new Design Manual, just printed, is packed 
with practical suggestions for using PLEXIGLAS to 
|, Optical Considerations best advantage. Whether you are planning a radiator 
ornament or an edge-lighted dial, a steering wheel 
; - medallion or decorative trim, you will find helpful 
i, Light Contre! and Light Piping advice, illustrated by more than 35 special diagrams 
and pictures. Tables give complete data on optical, 
iii, Fabricating Considerations mechanical, chemical and thermal properties of 
PLEXIGLAS. 


iv. Molded Parts 


For your free copy, write on your letterhead to 
our Philadelphia office. (In Canada, write Hobbs 
Glass Ltd., 70 York Street, London, Ontario.) 
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(estolides and ricinoleins) and other in- 
compatible esters such as butyl ricinole- 
ate, butyl oleate, butyl stearate, etc. 
Small proportions of butyl ricinoleate or 
butyl oleate improve the low temperature 
flexibility of polyvinyl chloride compounds 
made with butyl acetyl ricinoleate. Buty! 
stearate and the residues have an adverse 
effect except when present in small quanti- 
ties. Distillation in vacuo and saponifica- 
tion of the distillate can be used as a 
method to determine with fair approxima- 
tion the percentage of residues, incom- 
patible esters and butyl acetyl ricinoleate 
present. Other methods such as the 
saponification, rotatory power, iodine 
value methods, etc., do not differentiate 
between the compatible and the incom- 
patible fractions. 


POLYMERIZATION OF CHLORO- 
STYRENE. II. S. N. Ushakov and P- 
A. Matuzov. J. Applied Chem. (U. S- 
S. R.) 17, 538-45 (1944). The three 
chlorostyrenes polymerize completely at 
200° C. in 5 minutes. The ortho and para 
isomers polymerize more readily than the 
meta. The meta isomer gives the highest 
molecular weight polymer, the ortho poly- 
mer is intermediate and the para polymer 
is lowest. Stored samples polymerized 
more readily than freshly distilled sam- 
ples. The polychlorostyrenes have better 
heat stability than polystyrene. Poly- 
chlorostyrenes are noncombustible and 
soluble in aromatic hydrocarbons and 
chlorinated hydrocarbons. They are in- 
soluble in alcohols and ethyl! ether. 


ETHYLENE GLYCOL ESTER OF 
HYDROLYZED LAC. ITS PREPARA- 
TION AND PROPERTIES. N. R. 
Kamath. London Shellac Research Bur., 
Bull. No. 6, 10 pp. (1944). The prepare- 
tion and properties of the ethylene glycol 
ester of hydrolyzed lac are described. 


POLYVINYL PLASTICS. W. H. 
Mueller. Canadian Chem. & Process Ind, 
29, 395-7 (June 1945). The synthesis of 
monomeric vinyl acetate, polyvinyl ace- 
tate, polyvinyl! alcohol and the polyviny! 
acetals is briefly described. 


POLYMERIZATION OF SHELLAC. 
S. R. Palit. J. Indian Chem. Soc., Ind. 
News Ed. 7, 29-31 (1944). The fractiona- 
tion and polymerization of shellac were 
studied. 


TALL OIL ESTERS AS PLASTI.- 
CIZERS FOR GR-S. W. I. Harber and 
C. 8. Yoran. Ind. Eng. Chem. 37, 953-6 
(Oct. 1945). Tall oil, produced as a by- 
product in pulping of pine wood, is a rich 
source of resin and fatty acids. Previous 
work has shown that this material exerts a 
plasticizing effect on GR-S. The struc- 
ture of tall oil was modified by esterifica- 
tion with alcohols. Most interesting were 
those esters derived from hydroxy com- 
pounds related to GR-S unit structure. 
They were superior to tall oil in rate of in- 
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corporation into the GR-S and general 
plasticizing action. Data are reported 
for the properties of tall oil esters of ali- 
phatic, phenolic, cycloaliphatic and poly- 
hydroxy alcohols. 


EFFECT OF STORAGE ON LAC. M. 
Rangaswami and C. 8S. De. Indian Lac 
Research Inst., Bull. No. 56, 12 pp. 
(1944). The changes in physical and 
chemical properties of lac were determined 
over storage periods up to 40 months. 


Applications 


PREPARATION OF ZEIN FIBERS 
BY WET SPINNING. C. B. Croston, 
C. D. Evans and A. K. Smith. Ind. Eng. 
Chem. 37, 1194-8 (Dec. 1945). A new 
method for producing textile fibers from 
zein and the equipment used in the process 
are described. Zein fibers which have a 
high tensile strength and wool-like proper- 
ties are produced from alkaline dispersions 
of zein. The spinning dispersions are 
formulated to give a product of bigh vis- 
cosity by the use of denaturing agents, 
such as alcohol or urea, or by aging the 
solutions. The filaments are coagulated 
in an acid bath in which salts may or may 
not be used. The coagulated filaments are 
given a mild formaldehyde precure prior 
to stretching and drying. The influence of 
the extent of precure on the load-elonga- 
tion properties of the fiber and fiber 
strength is determined. Shrinkage and 
water resistance of the fibers are controlled 
by acetylation followed by a strong form- 
aldehyde treatment. 


POLYETHYLENE FILM. Modern 
Packaging 19, 107, 170 (Nov. 1945). The 
first packaging application of polyethylene 
film is described. Polyethylene was used 
to package tablets of mepacrine, an anti- 
malarial drug. Other conventional pack- 
aging materials were unsatisfactory, 
whereas when the tablets were sealed in 
polyethylene film they stood months in 
tropical conditions without deteriorating. 


WHAT ABOUT PLIOFILM? Modern 
Packaging 19, 116-17, 172, 174 (Nov. 
1945). The properties of rubber hydro- 
chloride packaging film are reviewed. 


POLYVINYL ALCOHOLS AND 
ACETATES FOR PACKAGING. J. W. 
Criss. Modern Packaging 19, 160-1, 182, 
184 (Oct. 1945). Polyvinyl! alcohols and 
polyvinyl acetates are used in packaging 
in the form of films, coatings, laminations, 
binders and adhesives. The properties 
and applications of these materials are 


reported. 


RESISTANCE TO SHIPPING HAZ- 
ARDS OF GLASS AND PLASTICS. 
Modern Packaging 19, 124-5, 184, 186 
(Oct. 1945). The results of laboratory 
tests on bottles made of glass, cellulose 
acetate plastic, cellulose acetate butyrate 
plastic and polystyrene plastic are re- 
ported. The bottles were placed in 





cartons and tumbled in a large rotating 
drum. The most durable bottles were 
made of cellulose acetate followed by 
cellulose acetate butyrate. The poly- 
styrene and glass bottles were about equal 
in performance but inferior to those made 
of the cellulosic plastics. 


MANUFACTURE OF BRAKE LIN- 
INGS. B.S. Gidvani. Plastics (London) 
9, 541-8 (Nov. 1945). The formulation 
and manufacture of brake lining materials 
are reviewed. 


FOUR NEW PLASTICS IN USE IN 
AVIATION. T. A. Dickinson. Aero 
Digest 51, 73-4, 126 (Dec. 1, 1945). A 
vinyl! plastic protective covering material, 
a plastic composition used for making 
jigs, fixtures and molds, a cast phenolic 
plastic and a resinous adhesive are de- 
scribed in this article. 


SAFETY EQUIPMENT INDUSTRY 
LOOKS TO PLASTICS. F. J. Moss. 
Pacific Plastics 3, 18-20 (Nov. 1945). 
The applications of plastics in the manu- 
facture of safety equipment are described. 


A LIGHTWEIGHT FIBERGLAS- 
PLASTICS CAST DEVELOPED BY 
SEATTLE FIRM. Pacific Plastics 3, 21 
(Nov. 1945). A bandage, consisting of 80 
percent cellulose acetate fiber and 20 per- 
cent glass fibers, is immersed in a mixture 
of acetone, methyl! salicylate and hydro- 
carbons, and applied to the body. The 
fabric fuses together in a few minutes into 
u rigid, smooth cast. These casts are more 
readily made and are lighter than plaster 
casts. They are permeable to X-rays. 


PLASTICS WITH ALUMINUM IN 
BUILDING. Plastics (London) 9, 562-5 
(Noy. 1945). Partition walls and kitchen 
and bathroom fittings made of plastics 
and aluminum are described. 


Ceatings 


ANTISKINNING AGENTS _ DE- 
RIVED FROM NITROPARAFFINS. 
H. G. Johnson. Ind. Eng. Chem. 37, 
1176-8 (Dec. 1945). A number of nitro- 
amines and polyamines were tested as 
antiskinning agents for a badly skinned 
tung oil varnish. The results are given 
and compared with those obtained from 
other antioxidants. 


PLASTICS AID IN BATTLE 
AGAINST CORROSION. Pacific Plas- 
tics 3, 13-17 (Nov. 1945). Many specific 
applications of phenolic and vinyl resin 
coatings to industrial process equipment 
to protect against corrosion are described. 


ACTION OF SOLVENTS AND LAC- 
QUERS ON SYNTHETIC-RESIN- 
COATED WIRE. E. Greulich. Kunst- 
stoffe 34, 51-7 (1944); Chem. Abstracts 
39, 4238 (Sept. 20, 1945). The effect of 
various organic liquids on the hardness of 
synthetic resin lacquers for coating wire 
was investigated. 
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Rugged, Dependable Equipment Pays Off 


NY equipment must provide de- 
pendable service to be profitable. 
When you invest in the advantages of 
high frequency heating, get a high fre- 
quency heating unit of proved depend- 
ability. Get a THERMEXx Red Head.* 
THERMEX Red Heads are backed by 
years of successful performance. The 
‘THERMEX organization developed the 
first practicable high frequency dielec- 
tric heating equipment for industrial 
use, and has been specializing in in- 
dustrial dielectric equipment ever 


THE FIRST 
DIELECTRIC HEATING 


since. This experience is your assur- 
ance of proved engineering design, 
sound construction. 

If you are converting or expanding 
present plastics production facilities 
—or if you are building a new plant — 
it will pay you to find out about 
THERMEX. For further information 
mail the coupon or contact Girdler 
branch offices at 150 Broadway, New 
York 7, N. Y.; 228 North LaSalle 
Street, Chicago 1, Ill.; 1836 Euclid 
Avenue, Cleveland 15, Ohio. 


*Trade Mark Reg. U.S. Pat. OF 


4 
THE GIRDLER CORPORATION, THERMEX DIVISION, 


be ” x ~4 
Turrmwex Red Heads constitute the most com- 
plete line of high frequency heating units for the 
plastics industry. Every model is portable, self- 
contained, simple to use 


DEPT. MP-2, LOUISVILLE 1, KY. 
Please send complete information about THERMEX Red Heads 
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Abstracts of articles on plastics in the world’s scientific and engineering literature relat- 
ing to properties and testing methods, or indicating significant trends and developments. 


Engineering 


PROPERTIES AND  APPLICA- 
TIONS OF SARAN PIPE. D. R. Wil- 
liams. Chem. & Met. Eng. 52, 112-13 
(Noy. 1945). Data are presented to show 
advantages and limitations of polyvinyli- 
dene chloride plastic pipe in chemical 
plant installations. Pertinent physical 
and chemical properties are discussed. 


CARBON BLACK IN WAR AND 
PEACE. L. H. Cohan. Chem. Eng. 
News 23, 2078-85, 2145 (Nov. 25, 1945). 
The properties and manufacture of the 
various types of carbon black are reviewed. 
One hundred and eleven references. 


THERMOPLASTIC LEATHER-RES- 
INOID. A. Colin-Russ. British Plastics 
17, 402-9 (Oct. 1945). The peculiar 
features of thermoplastic forms of uncon- 
densed leather-resinoids are discussed as 
derived from chrome and vegetable tan- 
nages, with ultimate reference to plastici- 
zation. About 60 substances of varied 
chemical constitution are surveyed to 
establish the structural effects of their 
functions, if any, as solvents and plastici- 
zers. The polar nature of certain groups 
in the protein structure is considered 
throughout these studies on an electronic 
basis with particular reference to inter- 
action with molten hydroquinone. Di- 
ethyleneglycol is outstanding among liq- 
uid plasticizers, and sulfosalicylic acid 
among solids, except that amides also func- 
tion excellently where nitrogenous plas- 
ticizers are desired. It is believed that 
protein plasticization is fugdamentally 
contingent upon hydrogen-bond forma- 
tion and persistence according to the ex- 
perimental conditichs. 


Chemistry 


COPOLY MERIZATION. Part II. F. 
M. Lewis, F. R. Mayo and W. F. Hulse. 
J. Am. Chem. Soc. 67, 1701-5 (Oct. 1945). 
The copolymerization of acrylonitrile, 
methyl! methacrylate, styrene and vinyli- 
dene chloride, taking two monomers at a 
time, were studied at 60° C. with benzoy! 
peroxide as catalyst. The good correla- 
tion with the copolymerization equation 
which was previously developed indicates 
that the assumptions made about the chain 
growth process are substantially correct. 
The relative reactivities of the four kinds 
of monomers with the four kinds of free 
radicals are compared. The results show 
clearly that reactions of free radicals with 
double bonds are specific, that both the 
ratio and the order of reactivities of a 


monomer series change as the radical is 
changed. There is no simple relation be- 
tween the relative tendencies of two mono- 
mers to enter a copolymer and their rates 
of polymerization alone. The copolymeri- 
zation equation is a useful tool for point- 
ing out and measuring the factors which 
govern copolymerization reactions. Diffi- 
culties in the analysis of certain polymers 
are discussed. 


EFFECT OF PERSULFATE CON- 
CENTRATION IN EMULSION POLY- 
MERIZATION OF STYRENE. I. M. 
Kolthoff and W. J. Dale. J. Am. Chem. 
Soc. 67, 1672-4 (Oct. 1945). The rate 
of emulsion polymerization of styrene 
was investigated in the absence of oxygen 
at 30° C. It was found that the rate of 
conversion is proportional to the square 
root of the concentration of persulfate 
which was used as the “catalyst.” In this 
respect the kinetics of the emulsion poly- 
merization of styrene is comparable to that 
of the bulk polymerization. At a given 
persulfate concentration the rate remains 
unaffected by the presence of a chain 
transfer agent like mercaptan when the 
concentration of the latter varies between 
zero and two parts per 100 parts of 
styrene. This was anticipated on the 
basis of the classical picture of the bulk 
polymerization of styrene. 


THE DIRECT SYNTHESIS OF 
PHENYLCHLOROSILANES. E. G. 
Rochow and W.F. Gilliam. J. Am. Chem. 
Soc. 67, 1772—4 (Oct. 1945). The general 
reaction of hydrocarbon halides with ele- 
mentary silicon is applied to the direct 
synthesis of diphenyldichlorosilane from 
chlorobenzene and commercial silicon. 
The effects of various catalysts are de- 
scribed, and conditions for carrying out 
the reaction and for separating the phenyl- 
chlorosilanes by distillation at atmos- 
pheric pressure are given. 


INFLUENCE OF HYDROSTATIC 
PRESSURE ON SEDIMENTATION 
VELOCITY IN THE ULTRACENTRI- 
FUGE. H. Mosimann and R. Signer. 
Helv. Chim. Acta 27, 1123-7 (1944); 
Chem. Abstracts 39, 3476-7 (Aug. 20, 
1945). The decrease in the specific sedi- 
mentation constant with distance from 
the center of rotation for cellulose nitrate 
dispersed in acetone practically disappears 
when corrections are made for the effect of 
pressure on the properties of the solution 
such as viscosity and density. Although 
such corrections are negligible for water 
they are appreciable for organic solvents. 


THE DEGRADATION OF HIGH 
POLYMERS. R. F. Tuckett. Trans. 
Faraday Soc. 41, 351-9 (July 1945). The 
random degradation of high polymers is 
treated as a problem in statistics which 
can be solved by the same technique as 
that for determining the partition of 
energy among a set of harmonic oscillators. 
The Darwin-Fowler method is used in 
which the various quantities required are 
expressed as coefficients in related power 
series: these are then evaluated as contour 
integrals by the method of steepest de- 
scents. The size distribution functions 
for the degraded material are then derived 
directly together with the various average 
molecular weights by the use of differen- 
tial operators. On this formulation, the 
extension to systems which are initially 
polydispersed is immediate and the 
method is then applied to a specific case 
of non-random degradation in which pref- 
erential splitting at the ends of the chains 
occurs. The kinetics of this type of 
degradation, which is found experimen- 
tally, are also discussed. 


THE PREPARATION OF VINYL 
AND ALLYL CHLOROSILANES. D. 
T. Hurd. J. Am. Chem. Soc. 67, 1813-14 
(Oct. 1945). Allyl and vinyl! chlorosilanes 
were prepared by the direct reaction of 
allyl chloride and vinyl chloride with 
copper catalyzed silicon contact masses. 
Vinyl chlorosilanes were prepared by the 
chlorination and subsequent dehydro- 
chlorination of ethyl chlorosilanes. The 
alkylene chlorosilanes were hydrolyzed to 
yield alkylene polysiloxanes that are 
capable of further polymerization through 
their organic unsaturation. 


Properties 


METHODS OF SPECIFYING THE 
PROPERTIES OF VISCOELASTIC 
MATERIALS. T. Alfrey and P. Doty. 
J. Applied Phys. 16, 700-13 (Nov. 1945). 
Seven methods (Voigt model, Maxwell 
model, operator equation, mechanical 
impedance function, creep curve, relaxa- 
tion curve and dynamic modulus func- 
tion) of specifying viscoelastic behavior 
are discussed. A number of exact rela- 
tions between these methods of specifica- 
tion are worked out in detail. The ma- 
jority of these relations are simple enough 
to be of practical value although a few are 
too cumbersome. Approximate relation- 
ships between the creep curve, the relaxa- 
tion curve, Maxwell model and Voigt 
model are discussed; numerical examples 
show the magnitude of errors introduced 
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by the approximation to be small even in 


' quite unfavorable cases. A consideration 


of the practical utility and physical mean- 
ing of the various methods of specification 
distinguishes between 1) those of a general 
descriptive value and those of direct ex- 
perimental value; 2) those useful in a 
phenomenological study of mechanical 
behavior and those more suited to a 
formulation of molecular theory. A sum- 
mary of the present molecular theories is 
presented together with their interpreta- 
tion in terms of the Voigt and Maxwell 
specifications. 


TENSILE STRENGTH IN RELA- 
TION TO MOLECULAR WEIGHT OF 
HIGH POLYMERS. P.J. Flory. J. Am. 
Chem. Soc. 67, 2048-50 (Nov. 1945). The 
relation of the molecular weight of high 
polymers to their tensile strength is the 
subject discussed. 


PHYSICAL TESTING OF GLUE 
COMPOSITIONS. W. C. Griffin and E. 
G. Almy. Ind. Eng. Chem. 37, 948-52 
(Oct. 1945). Viscosity, tensile strength 
and gel strength data on a wide range of 
giue compositions are presented. A com- 
parison of glycerol and sorbitol as softeners 
is presented, along with data on combina- 
tions of the two. Physical properties 
deteriorate rapidly with an increase in 
water content. In general, compositions 
softened with sorbitol show higher vis- 
cosity, higher gel strength and higher ten- 
sile strength than those softened with 
glycerol. These physical properties are 
very sensitive to water content of the 
composition. 


Testing 


TWO ELECTRON MICROSCOPI- 
CAL REPLICA TECHNIQUES FOR 
THE STUDY OF ORGANIC SUR- 
FACES. R.B. Barnes, C. J. Burton and R. 
G. Scott. J. Applied Phys. 16, 730-9 (Nov. 
1945), The problem of examining opaque 
surfaces in the electron microscope is dis- 
cussed and it is shown that none of the 
methods heretofore described is com- 
pletely satisfactory for the examination of 
organic surfaces. Two new methods, a 
low-pressure polystyrene-silica technique 
and a silver-silica double evaporation 
method are described, and it is demon- 
strated that they allow observation of 
organic as well as metallurgical surfaces. 
Electron micrographs of fiber surfaces, 
paint films, biological material, ores and 
metals are included to illustrate the utility 
of these techniques. 


MEASURING PERMEABILITY TO 
CARBON DIOXIDE AND WATER 
VAPOR. J. D. Edwards and D. B. 
Strohm. Modern Packaging 19, 157-9, 
190 (Oct. 1945). A method is described 
for measuring the permeability of ma- 
terials to carbon dioxide. It is an adapta- 
tion of a procedure widely used for measur- 
ing the permeability to moisture vapor 
and uses some of the same equipment. 


This method permits the measurement of 
thin films and sheets under a variety of 
test conditions and permits some interest- 
ing comparisons, particularly as to the 
effect of the moisture content of plastic 
films on their permeability to carbon 
dioxide. With some materials this effect is 
small, but with other materials it is very 
substantial. 


DETERMINATION OF THE SATU- 
RATION WATER CONTENT OF 
PROTEIN PLASTICS. E. F. Mellon. 
Ind. Eng. Chem. Anal. Ed. 17, 743 (Nov. 
1945). A procedure for determining the 
saturation water content of plastics is de- 
scribed. The method appears satisfactory 
for cellulose acetate, urea-formaldehyde 
and melamine-formaldehyde plastics. Phe- 
nolic and ethyl cellulose plastics approach 
saturation slowly. 


OVEN FOR MEASUREMENT OF 
VOLATILITY OF PLASTICIZERS IN 
POLYVINYL CHLORIDE AND CHLO- 
RIDE-ACETATE COPOLYMER COM- 
POSITIONS. D. K. Rider and J. K. 
Sumner. Ind. Eng. Chem. Anal. Ed. 17, 
730-3 (Nov. 1945). A new oven for use 
in the measurement of volatility of plas- 
ticizers in polyvinyl chloride and chloride- 
acetate copolymer compounds is described. 
Using this oven, a reliable test method was 
developed which is capable of distinguish- 
ing between various plasticizers on the 
basis of small differences in volatility. 


REVIEW OF ADHESION TESTS. 
J. J. Bikerman. Printing and Allied 
Trades Research Assoc., Packaging Bull. 
No. 2, 23 pp. (1945). The strength of 
adhesive bonds and the tackiness and 
setting times of adhesives are reviewed. 


METHOD FOR DETERMINING 
THE INSTANTANEOUS HARDNESS 
OF PLASTIC SUBSTANCES. A. Cam- 
eron. Trans. Faraday Soc. 41, 583-6 
(Oct. 1945). A modification of a method 
due to Martel is described that enables the 
instantaneous hardness of plastic sub- 
stances to be measured. A weighted cone 
is dropped from various heights onto the 
surface of the plastic. The hardness is 
given by the energy of impact divided by 
the volume displaced, which has the di- 
mensions of a stress. This is shown to be 
substantially independent of the height of 
drop and weight of the cone. The chief 
advantage of the method is that the meas- 
urements are practically instantaneous 
and so well within Maxwell's relaxation 
time. Errors due to the plastic flow of the 
system are therefore avoided. 


Synthetic Rubber 


VULCANIZATION OF RUBBER 
WITH PHENOL-FORMALDEHYDE 
DERIVATIVES. 8. van der Meer. Rec. 
Trav. Chim. 63, 147-56 (1944); Chem. 
Abstracts 39, 3961 (Sept. 10, 1945). The 
vulcanization of rubber with phenol- 
formaldehyde derivatives was investi- 





gated. The results of a large number of 
experiments are reported and a mecha- 
nism to explain the reaction of rubber with 
these resins is advanced. 


THE DETERMINATION OF PER- 
OXIDES IN SYNTHETIC RUBBERS. 
R. F. Robey and H. K. Wiese. Ind. Eng. 
Chem. Anal. Ed. 17, 425-6 (July 1945). 
The ferrous thiocyanate colorimetric 
method is applicable to the determination 
of active oxygen in commercial synthetic 
rubbers if the reagent is made up in a 
mixed solvent comprising absolute ethanol 
and chloroform. Antioxidants used in 
commercial synthetic rubbers do not affect 
the results. 


HEATS AND ENTROPIES OF DI- 
LUTION OF NATURAL RUBBER BY 
VARIOUS LIQUIDS. J. Ferry, G. Gee 
and L. R. G. Treloar. Trans. Faraday 
Soc. 41, 340-50 (June 1945). Calorimetric 
measurements of the heats of mixing of 
seven liquids with dihydromyrcene are 
used to estimate the heats of dilution of 
rubber by these liquids. Combining the 
results with free energies calculated from 
vapor pressure gives entropies of dilution 
which show significant deviations from the 
statistical theory. A thermodynamic 
study of rubber and methy! alcohol shows 
similar but larger deviations. The sta- 
tistical thermodynamic theory of polymer 
solutions is confirmed as a valid and useful 
first approximation. In general, the free 
energy of dilution can be expressed with 
considerable accuracy as the difference 
between the “‘apparent heat of dilution,” 
which is proportional to the square of the 
volume fraction of the polymer, and the 
temperature multiplied by the entropy of 
dilution calculated for random mixing. 
The identification of these two terms as 
the time heat and entropy of dilution is 
not generally correct, both being subject 
to considerable variations arising from the 
existence of order in the components or in 
the mixture. These variations, whose 
effects on the free energy nearly cancel, 
are in the direction to be expected from 
Orr's analysis of the effect of a finite heat 
of mixing, but may be considerably 
larger. The present theory fails most 
seriously in the estimation of 1) two- 
phase equilibria, and 2) the temperature 
coefficient of free energy. 


ALKYD RESINS IN THE RUBBER 
INDUSTRY. G. Leffingwell and M. A. 
Lesser. Rubber Age 58, 66-8 (Oct. 1945). 
Applications involving alkyd resins com- 
pounded with rubber are _ reviewed. 
Alkyds are compounded with natural 
rubber, alkyd polysulfide and polychloro- 
butadiene to produce gas-retaining coat- 
ings. Alkyd resins are compounded with 
chlorinated rubber to produce enamels. 
Mixtures of alkyds and -various types of 
rubbers are also used for coating paper 
and textiles. Alkyd resins are used with 
rubbers as tackifiers, extenders, anti- 


scorching agents and plasticizers. 

















It's a pleasant thing to be able to “yes"’ everyone. 
It makes everybody happy—for a time. But 
sooner or later the yes-woman's problems come 
home to roost—and usually all at once. 


This is no less true in plastics extrusion. The 
process is relatively new—we were the first to do 
it, the first to build the necessary machines—and 
many jobs we are called on to do have never been 
done before. 


The possibilities for error are obviously tremen- 
dous and it is only by insisting upon careful pre- 
testing and accurate specification that Macoid 
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engineers have been able to avoid pitfalls for 
Macoid customers. There have been times when 


even “maybe” is not the answer—we have to use 
an outright “no.” 


Believe us, we don't like to turn down profitable 
work, but we will not accept a job which we know 
will not be satisfactory. 


That is one reason why many of America's leading 
industries depend on Macoid as their source of 
plastics extrusion. We'll be glad to supply the 
names on request. 


We also do injection molding. 
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U.S. Plastics Patents 





POLYVINYL CHLORIDE. E. R. 
Meincke (to American Cyanamid Co.). 
U. 5S. 2,386,405, Oct. 9. Polyvinyl 
chloride plasticized with a mixed ester of a 
polyhydroxy alcohol and 3,6-endomethyl- 
ene-delta-4,5-tetrahydrophthalic acid. 


POLYESTER - AMIDES. C. J. 
Frosch (to Bell Telephone Laboratories, 
Inc.). U. 8. 2,386,454, Oct. 9. A body 
comprising a microcrystalline linear poly- 
mer having permanent molecular orienta- 
tion produced by the application of 
directional stresses to the reaction product 
produced by heating a monoalkylolamine 
and an aliphatic dicarboxylic acid. 


INSULATOR. J. F. Hyde (to Corn- 
ing Glass Works). U. 8. 2,386,466, Oct. 
9. A metallic conductor which is covered 
with an insulating layer comprising a 
resinous organo-silicon oxide. 


ORGANO-SILICON POLY MERS. 
J. F. Hyde (to Corning Glass Works). 
U. 8. 2,386,467, Oct. 9. The viscosity of 
a polymeric liquid organo-silicon oxide is 
increased by passing oxygen through the 
liquid at a temperature between 200 and 
300° C. until an increase in viscosity is 
obtained. 


SAFETY GLASS. G. Barsky (to 
Wecoline Products, Inc.). U. 8. 2,386,- 
534, Oct. 9. Plasticizers for safety glass 
interlayers comprising halogenated tri- 
ethylene glycol esters of unsaturated fatty 
acids. 


LAMINATED MOLDED STRUC- 
TURES. E. L. Vidal (to Vidal Corp.). 
U. S. 2,386,578, Oct. 9. A forming device 
for curved laminated structures compris- 
ing a rigid support and a flexible member 
capable of being pressed by fluid pressure 
against deformable material placed be- 
tween the rigid and flexible members. 


DRAWING SURFACE. G. F. 
Nadeau, E. H. Hilborn and C. 8. Hunter 
(to Eastman Kodak Co.). U. 8. 2,386,- 
626, Oct. 9. An improved drawing sur- 
face is prepared by coating a transparent 
cellulose acetate sheet with a lacquer com- 
posed of ground glass, cellulose acetate, 
gelatin, sodium sulfate, water, methy! 
Cellosolve, acetone, methanol, acetic acid. 


DISPERSION. C. F. Flint, R. B. 
Fisher and F. Clarke (to Imperial Chemi- 
cal Industries, Ltd.). U. 8. 2,386,674, 
Oct. 9. An aqueous dispersion of poly- 
mers of ethylene and isobutylene. 


MOLDING. H,. J. Lynch. U. §&. 
2,386,697, Oct. 9. An apparatus for in- 
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Copies of these patents are available from the U. S. 
Patent Office, Washington, D. C., at 10 cents each. 


jection molding of various types of plastic 
materials. 


COATED PAPER. F. H. Manchester 
(to Wingfoot Corp.). U. 8. 2,386,700, 
Oct. 9. Paper coated with a mixture 
comprising rubber hydrochloride and a 
benzene-soluble copolymer of vinyl 
chloride and vinylidene chloride and con- 
taining rubber hydrochloride. 


PLASTIC. F. J. Myers (to Resinous 
Products and Chemical Co.). U. 8. 
2,386,744, Oct. 9. An infusible, heat non- 
convertible, homogeneous, plastic mass is 
prepared by mechanically working to- 
gether an organic solvent-soluble non-oil- 
modified condensate of a saturated ali- 
phatic dicarboxylic acid having at least 
six carbon atoms and a polyhydric alcohol 
and a hydrocarbon-soluble condensate of a 
carbamide or aminotriazine formalde- 
hyde and an aliphatic alcohol. 


EXTRUSION DEVICE. _H. F. Eisen- 
gren (to Glidden Co.). U. S. 2,386,782, 
Oct. 16. An extrusion device for moldable 
material. 


COATING METHOD. F. R. Seavey 
(to Olin Industries, Inc.). U. 8. 2,386,- 
818, Oct. 16. A method for coating an 
elongated body with a viscous plastic 
material. 


SURFACING. R. E. Davis (to Kal- 
man Floor Co., Inc.). U. 8. 2,386,843, 
Oct. 16. A device for surfacing plastic 
materials. 


MATERIALS OPAQUE TO ULTRA- 
VIOLET. W. Horback (to Celanese 
Corp. of America). U. 8. 2,386,855, Oct. 
16. Articles transparent to visible light, 
but opaque to ultraviolet comprising a 
cellulose derivative having incorporated 
therein fluoranthene or the alkyl or aryl 
derivatives thereof. 


MOLDING. H. F. MacMillin (to 
Hydraulic Development Corp.). U. 8S. 
2,386,966, Oct. 16. A device for injection 
molding with the aid of high frequency 
electrostatic heating. 


THERMOPLASTIC. G. D. Martin 
(to Monsanto Chemical Co.). U. §&. 
2,386,968, Oct. 16. A thermoplastic with 
enhanced resistance to swelling is pre- 
pared by treating a conjugated butadiene 
polymer rubber with phosphorous penta- 
chloride or pentabromide to partially 
halogenate the rubber. 

POLYSTYRENE SHEET. en 


Putnam (to Reece Button Hole Machine 
Co.). U. 8. 2,386,976, Oct. 16. <A thin 


sheet of polystyrene is permanently flat- 
tened by subjecting to a temperature of 
170° F. while placed between plates 
sufficiently light in weight as to prevent 
cold flow and causing the sheet to cool to 
room temperature while between plates. 


ICE TRAY GRID. T. W. Rundell (to 
Philco Radio and Television Corp.). 
U. S. 2,386,979, Oct. 16. An ice tray 
grid composed of plastic material. 


LAMINATED SAFETY GLASS. J. 
D. Ryan (to Libbey-Owens-Ford Glass 
Co.). U. §S. 2,386,980, Oct. 16. A 
laminated glass-plastic sandwich is safe- 
guarded against blow-ins during auto- 
claving by subjecting to preliminary press- 
ing, applying an oil-impermeable lacquer 
around the edges, autoclaving and finally 
removing the lacquer. 


SPONGY MATERIAL. V. F. Wigal 
(to B. F. Goodrich Co.). U.S. 2,386,995, 
Oct. 16. A synthetic thermoplastic 
spongy material is prepared by forming 
pores in a plasticized high molecular 
weight linear polymer such as vinyl 
chloride. 

ALLYL ESTER RESINS. D. E. 
Adelson and H. Dannenberg (to Shell 
Development Co.). U. 5S. 2,386,999, 
Oct. 16. A resin is prepared by heating 
between 100 and 250° C. a fusible polymer 
of diallyl diglycolate under sufficient pres- 
sure to render the polymer mass coherent 


MOLDING. 5S. Milano (to Maryland 
Plastics, Inc.). U. S. 2,387,034, Oct. 16. 
A method for molding buttons from plastic 
material. 


RESINS. F. P. Otto and O. M. Reiff 
(to Socony-Vacuum Oil Co., Inc.). U.S. 
2,387,037, Oct. 16. A hard resinous 
composition formed by reacting dipheny! 
ether with a chlorinated petroleum wax in 
the presence of a Friedel-Crafts catalyst, 
and finally decolorizing and hydrogenat- 
ing with zinc and water. 


MODIFIED SHELLAC. H. H. Bass- 
ford, Jr. (to U. S. Shellac Importers 
Association, Inc.). U. 8. 2,387,049, Oct. 
16. Aresin prepared by heating a mixture 
of shellac and urea at a temperature of 
140 to 180° C. 


POLYVINYL CHLORIDE. F. A. 
Bent (to Shell Development Co.). U. S. 
2,387,111, Oct. 16. A vinyl halide resin 
plasticized with dicyclopentyl adipate. 


SHATTERPROOF PLASTIC, B. 
Andersen and E. Schweizer (to Celanese 
Corp. of America). U. S. 2,387,227, 
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Oct. 23. Shaped plastic composite ma- 
terial having high resistance to bullet im- 
pact is prepared by molding into a three- 
dimensional shape a composite material 
comprising a layer of soft plastic material 
having embedded therein an open mesh 


wire fabric and a harder plastic material. 


OIL RESIN. W. C. Ault (to United 
Gas Improvement Co.). U. 8. 2,387,237, 
Oct. 23. A hydrocarbon resin is prepared 
from a hydrocarbon oil separated from 
petroleum tar by heating in the presence of 
a catalyst. 


A PHENOL - FORMALDEHYDE 
RESIN. F. J. Groten (to American 
Cyanamid Co.). U. 8. 2,387,256, Oct. 
23. A process for catalyzing the cure of a 
phenol-formaldehyde resin comprising 
heating with a fusible melamine-formal- 
dehyde resin. 


ADHESIVE. C. A. Vana (to E. I. du 
Pont de Nemours and Co., Inc.). U. 8. 
2,387,367, Oct. 23. An adhesive and 
coating composition consisting in a 
sodium silicate base adhesive having dis- 
persed therein a homogeneous mixture of a 
plasticized cCoumarone-indene resin. 


SHELLAC DERIVATIVE. W. H. 
Gardner and H. H. Bassford, Jr. (to U. 8. 
Shellac Importers Association, Inc.). U. 
8. 2,387,388, Oct. 23. A shellac product 
prepared by reacting shellac with ethylene 
glycol and further reacting with a high 
molecular weight polyglycol. 


NITROCELLULOSE. W. D. Hedges, 
J. C. Lowman and T. J. Kerr (to Colum- 
bus Coated Fabrics Corp.). U.S. 2,387,- 
393,-4-5-6, Oct. 23. A plasticizer for 
cellulose nitrate coatings comprising heat 
reacting a mixture of castor oil, maleic 
anhydride, and diethylene glycol and 
applications for said coating film. 


COATING. W. A. Waldie (to New 
Wrinkle, Inc.). U. S. 2,387,424, Oct. 23. 
A wrinkle varnish coating which comprises 
extracting a non-conjugated drying oil 
with a selective solvent such as furfural, 
furfural acetone, furfuryl alcohol or 
tetrahydrofurfury! alcohol, separating the 
extract mixture, reacting the remaining 
oil with resin, adding drier and extract, and 
finally heat treating at 200 to 400° F. to 
produce the coating. 


THERMOPLASTIC. P. M. Downey 
(to Monsanto Chemical Co.). U. 8S. 
2,387,502, Oct. 23. A plastic material 
comprising an admixture of a rubber-like 
polymer such as butadiene-1,3, 2-chloro- 
butadiene-1,3, a copolymer of butadiene- 
1,3 and styrene or acrylonitrile and a 
rubber-like vulcanizable oil resistant 
plastic obtained by heating a rubber with 
a crude ary! phosphine halide. 


COPOLYMERS. C. A. Kraus (to 
Jasco, Inc.). U. 8. 2,387,517, Oct. 23. 
A compound having a methylene group is 
copolymerized with an unsaturated hydro- 
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carbon by contacting a mixture in the 
liquid phase at a low temperature with an 
organo-metallic halide. 

POLYMER. I. E. Lightbown and 
W. J. Sparks (to Jasco, Inc.). U. 8. 
2,387,518, Oct. 23. A stable polymer 
comprising a high molecular weight linear 
polymeric hydrocarbon and as stabilizer 
a thiocarboxylic compound. 


THERMOPLASTIC. G. D. Martin 
(to Monsanto Chemical Co.). U. 8. 
2,387,521, Oct. 23. A thermoplastic ma- 
terial is prepared by mixing a rubber with 
an organic phosphine halide and an 
aromatic polynuclear hydrocarbon and 
heating in the presence of a modifying 
agent. , 


POLYMERS. W. W. Prichard (to E. 
I. du Pont de Nemours and Co., Inc.). 
U. 8. 2,387,530, Oct. 23. The properties 
of linear, active hydrogen containing poly- 
mers containing carbon amide and carb- 
oxylic acid ester groups are modified by 
reacting with the cyclic anhydride of an 
organic dicarboxylic acid having an acyclic 
chain. 


COLLAPSIBLE FLUID BLADDER. 
A. N. Spanel. U. 8S. 2,387,539, Oct. 23. 
A collapsible fluid bladder which pos- 
sesses a flexible thermoplastic resinous 
side wall. 


RESIN. G. Widmer and W. Fisch 
(to Ciba Products Corp.). U. S. 2,387,- 
547, Oct. 23. The reaction products of 
melamine with a formaldehyde-yielding 
compound such as methylol-melamine 
crystals. 


THERMOPLASTIC. J. Custers (to 
Alien Property Custodian). U. 8. 2,387,- 
566, Oct. 23. A device and method for 
adhering plies of thermoplastic materials. 


SWEATBAND. F. De Feo. U. 8S. 
2,387,567, Oct. 23. A sweatband com- 
posed of thermoplastic material. 


RESINS. H. Fikentscher and R. 
Roehm (to Alien Property Custodian). 
U. 8S. 2,387,571, Oct. 23. Heat-stable 
polymers comprising solid high polymer 
halogen-containing substances such as 
chlorinated rubber, polyvinyl chloride, 
chlorinated polyvinyl chloride and chlori- 
nated vinyl chloride, an alkali carbonate 
and an aliphatic or aromatic higher alcohol. 


COATING. A. L. Ward (to United 
Gas Improvement Co.). U. 8. 2,387,626, 
Oct. 23. A formed film-coated article 
shaped by deformation of a metallic body 
coated with a dried film of a wax and a 
benzene-soluble polymer such as cyclo- 
pentadiene alone or mixed with methyl 
cyclopentadiene. 


PLASTIC, W. H. Holst (to Atlas 
Powder Co.). U. S. 2,387,662, Oct. 23. 
A safety glass interlayer comprising poly- 
vinyl butyral resin plasticized with the 
tributylidene of sorbitol. 


CLOSURE. C. M. Langkammerer (to 
Remington Arms Co., Inc.): U. S. 
2,387,665, Oct. 23. A closure for shot 
shells comprising a composite plug which 
consists of a combination of ethy! cellu- 
lose and weak paper. 


POLYETHYLENE. W. L. Alderson, 
Jr. (to E. I. du Pont de Nemours and Co., 
Inc.). U. S. 2,387,730, Oct. 30. Porous 
ethylene polymers are prepared by heat- 
ing the polymer to its melting point under 
545 p.s.i. pressure with a soluble gas, re- 
ducing the pressure and finally cooling to 
solidify. 


POLYETHYLENE. W. E. Hanford 
(to E. I. du Pont de Nemours and Co., 
Inc.). U. 8. 2,387,755, Oct. 30. Hy- 
drogenated polyethylene is prepared by 
passing a gaseous mixture of ethylene and 
hydrogen at 40° C. and 50 atm. pressure 
in the presence of a peroxy compound and 
oxygen into a high pressure reaction zone. 


HOT-MELT COATINGS. M. Salo 
and H. F. Vivian (to Eastman Kodak Co.). 
U. 8S. 2,387,773-4, Oct. 30. Hot-melt 
coating compositions comprising cellulose 
acetate butyrate, an antioxidant and a 
mixture of dibutyl sebacate and butyl 
stearate or di-3-ethyl hexyl phthalate and 
butyl stearate. 


OLEFIN POLYMERS. R. M. Thomas 
and H. C. Reynolds, Jr. (to Standard Oil 
Development Co.). U.S. 2,387,784, Oct. 
30. Normal olefins are polymerized by 
dissolving a Friedel-Crafts catalyst in an 
alkyl halide, cooling the olefin to —10° C., 
mixing the two and allowing the polymeri- 
zation to continue for a substantial time. 


CELLULOSE ACETATE YARN. R. 
M. Hoffman (to E. I. du Pont de Nemours 
and Co., Inc.). U.S. 2,387,791, Oct. 30. 
Cellulose acetate yarns are prepared by 
heating an acetone solution of cellulose 
acetate to 50 to 70° C. and extruding 
through circular orifices into an atmos- 
phere heated to 85 to 115° C. 


POLYVINYL ACETALS. H. D. 
Cogan and R. W. Quarles (to Carbide and 
Carbon Chemicals Corp.). U. S. 2,387,- 
831, Oct. 30. A plastic composition con- 
taining a water-insoluble resinous partial 
acetal of polyvinyl alcohol and an ali- 
phatic monoaldehyde combined with an 
aliphatic dicarbonylic compound such as 
glyoxal or methyl glyoxal. 


POLYVINYL ACETALS. J. Dahle 
(to Pro-Phy-Lac-Tic Brush Co.). U. S. 
2,387,833, Oct. 30. A water-soluble poly- 
vinyl alcohol is insolubilized by treating 
with a solution of sulfuric acid and meth- 
anol, drying and heating at reflux in the 
presence of a catalyst and an aldehyde 
and dissolved in a hydrocarbon. 


VINYL RESINS. R. M. Goepp, Jr. 
(to Atlas Powder Co.). U. S. 2,387,841, 
Oct. 30. A lamp changer comprising a 
pole and a pair selected from the group 
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polyvinyl chloride, polyvinyl chloride- 
acetate and polyvinyl butyral and, as 
plasticizer, a hexide diester. 


DIOLEFIN RESINS. H. L. Gerhart 
(to Pittsburgh Plate Glass Co.). U. 8. 
2,387,895, Oct. 30. A synthetic resin is 
prepared by continuously flowing a mix- 
ture of a diene hydrocarbon and an un- 
saturated glyceride oil at a pressure of 60 
to 120 p.s.i. through a tube which is then 
heated to 200 to 450° C. until a polymer 
is formed. 


UNSATURATED POLYESTERS. I. 
E. Muskat and F. Strain (to Pittsburgh 
Plate Glass Co.). U. 8. 2,387,931-2-3-4, 
Oct. 30. Polyesters of aliphatic and aro- 
matic acids and unsaturated alcohols. 


CEMENT. H. Zimmerman. U. §. 
2,387,967, Oct. 30. A tabbing cement 
having as a base a water emulsion of poly- 
vinyl acetate and a plasticizer to which is 
added an agent, which increases the ten- 
acity of the film, comprising a polyhydroxy 
alcohol such as glycol or glycerol. 


POLYAMIDES. C. J. Frosch (to Bell 
«Telephone Laboratories, Inc.). U. S. 
2,388,035, Oct. 30. A linear polyamide 
identical with that prepared by condensing 
polymethylene dicarboxylic acid and a 
mixture of a diprimary polymethylene di- 
amine, a polymethylene diamine having 
an alkyl substituent and a polymethylene 
diamine having an alkyl substituent on 
each of its amino groups. 


CONDENSATES. J. B. Rust (to 
Montclair Research Corp.). U.S. 2,388,- 
086, Oct. 30. A resinous condensate is 
prepared by heating glyoxal and an 
aqueous solution of an acyclic ketone hav- 
ing a reactive methylene group, any oxy- 
gen present in the ketone being in the 
form of the carbonyl group. 


ETHYLENE POLYMERS. C. H. 
Greenewalt (to E. I. du Pont de Nemours 
and Co., Inc.). U. 8. 2,388,138, Oct. 30. 
In the polymerization of ethylene, the 
process comprising compressing the ethyl- 
ene to between 20 and 150 atm., refriger- 
ating the ethylene under this pressure to 
between —35 and 5° C. and increasing 
to polymerization pressures of 800 to 
3000 atm. 


AMINOTRIAZINE RESINS. R. R. 
Harris (to American Cyanamid Co.). 
U. S. 2,388,143, Oct. 30. A hardenable 
aminotriazine-aldehyde condensate _inti- 
mately mixed with a curing catalyst such 
as ammonium silicofluoride and am- 
monium borofluoride. 


KNITTED GOODS. F. Headon. U. 
8. 2,388,144, Oct. 30. A non-run knitted 
fabric of a yarn including thermoplastic 
material. 


ETHYLENE POLYMERS. N. W. 
Krase (to E. I. du Pont de Nemours and 
Ce., Inc.). U. 8. 2,388,160, Oct. 30. In 
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the fractionation of solid ethylene poly- 
mers the process is effected by controlling 
heat and pressure. 


ETHYLENE POLYMERS. A. Me- 
Alevy, D. E. Strain and F. 8. Chance (to 
E. I. du Pont de Nemours and Co., Inc.). 
U. 8. 2,388,169, Oct. 30. A process for 
curing an interpolymer of ethylene and an 
organic monocarboxylic acid ester of 


vinyl alcohol comprising heating a mix-. 


ture of sulfur and the interpolymer. 


POLYETHYLENE. M. D. Peterson 
(to E. 1. du Pont de Nemours and Co., 
Inc.). U.S. 2,388,178, Oct. 30. Ethylene 
is polymerized by subjecting to elevated 
temperatures and pressures in the presence 
of free oxygen, water and an alkali. 


LAMINATES. K. E. Ripper (to 
American Cyanamid Co.). U. S. 2,388,- 
184, Oct. 30. A rigid laminate comprising 
layers of cellulosic fibers, glass cloth and a 
synthetic thermosetting amino resin. 


CELLULOSE ETHER. H. L. Boul- 
ton and A. B. Savage (to Dow Chemical 
Co.). U. 8. 2,388,206, Oct. 30. A com- 
position including a cellulose ether, a 
plasticizer and an organic carboxylic acid 
ester of a polyglycol. 


ETHYLENE POLYMERS. R. E. 
Brooks, M. D. Peterson and A. G. Weber 
(to E. I. du Pont de Nemours and Co., 
Inc.). U. 8. 2,388,225, Oct. 30. In the 
polymerization of ethylene, the step which 
comprises reacting in an aqueous alkaline 
medium in the presence of an alkali per- 
sulfate and a buffering agent. 


RESINS. P. I. Bowman and H. Bur- 
rell (to Heyden Chemical Corp.). U. S. 
2,388,235, Nov. 6. An anion exchanging 
resin comprising the reaction product of 
melamine, diethylenetriamine and form- 
aldehyde solution, which has been gelled 
with sodium hydroxide and set with a 
strong acid. 


ACETAL POLYMERS. J. Dahle (to 
Pro-Phy-Lac-Tic Brush Co.). U.S. 2,388,- 
238, Nov. 6. A solid polyvinyl alcohol is 
insolubilized by reacting a mixture of an 
alkyl alcohol, an aldehyde and an acetal- 
ization catalyst, and treating the solid 
polyvinyl alcohol in the reaction mixture. 


POLYAMIDES. R. W. Moncrieff and 
E. W. Wheatley (to Celanese Corp. of 
America). U. S. 2,388,278, Nov. 6. The 
solid polymerizate of hexamethylene- 
diamine and adipic acid is separated from 
the reaction mixture by dissolving in 
formic acid, filtering and precipitating 
with an aqueous solution of an organic 
solvent which is a non-solvent for the 


polymer. 


MOLDABLE MATERIAL. P. C. 
Schroy, J. Grabowski and M. J. Scott (to 
American Cyanamid Co.). U. 8. 2,388,- 
293, Nov. 6. A molding composition 
comprising a mixture of a fusible mela- 





mine-formaldehyde resin and an aniline- 
shellac-formaldehyde resin. 


EXTRUDED PLASTICS. C.  E. 
Slaughter (to Extruded Plastics, Inc.). 
U. 8. 2,388,297, Nov. 6. Composite ar- 
ticles of extended area are prepared from 
plastic strips by inserting a resin sheet 
having a beaded edge into an extruded 
thermoplastic strip having along an edge 
flexed walls defining a groove, which grips 
the bead of the first sheet, and finally self 
welding under heat and pressure. 


ALKYD RESIN. W. A. Waldie (to 
Commonwealth Engineering Co.). U. 8. 
2,388,301, Nov. 6. Pigmented alkyd res- 
ins are prepared by reacting a fatty oil 
with an alkali to form a soluble soap, mix- 
ing with a non-reacting pigment, acidi- 
fying to precipitate the oil in the pigment 
particles, adding to the heat reaction 
product of a polycarboxylic acid and a 
polyhydric alcohol and heating to react 
with the oil. 


POLYESTERS. C. J. Frosch (to Bell 
Telephone Laboratories, Inc.). U. 5S. 
2,388,318, Nov. 6. Polydecamethylene 
dihydromuconate of sufficiently high mo- 
lecular weight to allow its being cold- 
drawn into fibers showing crystalline 
orientation along the fiber axis. 


POLYESTERS. C. 8. Fuller (to Bell 
Telephone Laboratories, Inc.). U. S. 
2,388,319, Nov. 6. An infusible, insoluble 
polymer produced by curing with an 
organic peroxide, a fusible microcrystal- 
line dihydroxy aliphatic hydrocarbon 
polyester possessing sufficient crystallinity 
and linear growth to impart cold-drawing 
properties. 


POLYVINYL ALCOHOL. R. C. 
Houtz (to E. I. du Pont de Nemours and 
Co., Inc.). U.S. 2,388,325, Nov. 6. Fila- 
ments, films, etc., are prepared from poly- 
vinyl! alcohol by coagulating in an aqueous 
solution of ammonium sulfate, the latter 
being removed by washing with a solution 
of equal parts of acetone and water. 


MOISTUREPROOF SHEET. W. H. 
Hyden and J. A. Mitchell (to E. I. du 
Pont de Nemours and Co., Inc.). U. S. 
2,388,326, Nov. 6. Regenerated cellulose 
sheet is moistureproofed by coating with 
a compositjon having incorporated therein 
finely divided 1,2-dihydronaphthalene 
polymer. 


BINDER RING. C. E. Emmer (to 
General Binding Corp.). U.S. 2,388,397, 
Noy. 6. A partable ring for a ring binder 
is prepared from a synthetic thermoplastic 
resin ring by immersing the bottom seg- 
ment in a plasticizer to render it flexible. 


KETONE RESINS. V. E. Haury (to 
Shell Development Co.). U.S. 2,388,410, 
Nov. 6. Ketone resins are prepared by 
heating a substituted cyclohexenone with 
an aldehyde in the pregence of a condensa- 
tion catalyst. 



























Sav-Way 
Presents 


The 
PAZ YiRALRZL 


A Profit Maker 


A Precise and Efficient 
Laboratory Press 


* 


One and Two-Ounce Capacities 


* 
Designed for Experimental, 
Educational, and small 
Production Use. 


Your enthusiasm for this machine 
at the Plastics Show in Detroit 
wes extremely gratifying to us. 


The Pacemaker injection molding machine is designed particularly 
for experimental, educational, and limited production use. It is a 
precise and efficient laboratory press, ideally suited to research, 
development, and instruction. It is a perfect press for making 
got small scale pressing tests, preparation of samples, and testing 
S single cavity molds. An important advantage is the small amount 
of material required for the pressing operation, and the elimination 

of waste. Available in 1-ounce and 2-ounce models. 
Complete technical details of the Sav-Way Pacemaker will 

be furnished upon request. 


SAV-WAY INDUSTRIES 


BOX 117, HARPER STATION, DETROIT 13, MICHIGAN 
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Books and Sooklets 








Advancing Fronts in Chemistry 
Vol. 1, High Polymers 


Edited by Sumner B. Twiss 


Published by Reinhold Publishing 
Corp., 330 W. 42nd St., New York, 
N.Y. Sept. 1945 

Price $4.00 196 pages 
A series of lectures sponsored by Wayne 

University, Detroit 1, Mich., under the 
direction of Neil E. Gordon, chairman of 
the department of chemistry, is presented 
here in book form. The program is an at- 
tempt to correlate recent and diverse ex- 
perimental information by presenting the 
unified concepts of certain phases of the 
polymerization problem as they are under- 
stood and interpreted by various experts 
in the field. 

The first three chapters offer a sound 
foundation for adequate understanding of 
the more advanced material contained in 
the sections which follow. These latter 
topics include, among others, aspects of 
the mechanism of addition polymerization, 
polymerization as a study of reactions of 
free radicals, effect of chain length on phys- 
ical properties of cellulose derivatives, 
nature of the solid state of chain polymers, 
and a number of varying concepts of tex- 
tile fibers. The volume is valuable both 
as a text and a reference manual. 


A Short Dictionary of 
Architecture 
by D. Ware and B. Beatty 
Published by the Philosophical Li- 
brary, Inc., 15 E. 40th St., New York, 
» Y¥., 1945 
Price $2.75 109 pages 
This rather complete compilation of 
architectural terms is designed to aid not 
only the amateur or professional student 
of architecture, but also the person who 
merely runs across these terms in the 
course of his work. Noa-technical in ap- 
pearance, the book gives brief, easy-to- 
understand definitions and illustrates the 
more important principles by means of 
simple drawings set in close proximity to 
the definitions. 


*% “Ingeneering” (which the publisher 
Victory Plastics Co., Hudson, Mass., says 
means putting ingenuity into engineering) 
is offered to manufacturers in the plastics 
field through the medium of an elaborate 
four-color brochure providing conclusive 
answers to questions of why, how and 
where to use plastics. The layman who 
approaches this booklet with no better 
equipment than a healthy curiosity about 
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plastics will emerge from reading it with 
at least the basic principles well in mind. 
He will, for instance, know a thermosetting 
material from a thermoplastic one, have a 
general idea of what is involved in the 
various molding, casting and laminating 
processes and know some of the limitations 
and possibilities of plastic materials. 


* B. F. Goodrich Co., Akron 18, Ohio, 
has prepared a booklet on the present and 
potential applications of Koroseal includ- 
ing films, luggage, protective wear, screens, 
weatherproof furniture. Colored illustra- 
tions show many of these products. 


* In a two-color folder entitled ‘“Ten 
Heads Are Better Than One,” Monsanto 
Chemical Co., Springfield 2, Mass., intro- 
duces its Plastics Technical Council of ten 
men, which will consider, free of charge, 
all types of plastic problems and offer ex- 
pert and unbiased advice. 


* “Plastics, the Story of an Industry” as 
prepared under the direction of the Com- 
mittee on Plastics Education of the So- 
ciety of the Plastics Industry, Inc., New 
York 17, N. Y., is a compact and informa- 
tive illustrated booklet. A glance over the 
topics covered show its completeness: 
history and development, impetus fur- 
nished by the war, make-up of the in- 
dustry, plastics—what they are, basic 
methods of forming plastics, classification 
and characteristics of materials, plastics 
and the future, employment opportunities, 
brochure shows various molding methods. 
educational facilities, and trade papers. 


% A 30-page illustrated pocket-size book- 
let prepared by Clemson Bros., Inc., Mid- 
dletown, N. Y., features selection of the 
proper blades for cutting various metals, 
causes and cures of common bade diffi- 
culties and hints on cutting procedure. 


*% Basic theory, principles and applica- 
tions of x-ray diffraction are covered in a 
booklet released by North American 
Philips Co., Inc., New York 17, N. Y. 
Divided into three articles, the discussion 
takes up basic principles and theory, con- 
stitution of matter and application of x- 
ray diffraction. 


*% “Diamonds at Work,” published by 
Anton Smit & Co., Inc., New York 19, 
N. Y., outlines the ordinary uses of the 
industrial diamond, and presents, in brief, 
the history of diamond mining. Included 


Write directly to the publishers for these booklets. Unless otherwise specified, they 
will be mailed without charge to executives who request them on business stationery. 


in the booklet are diamond characteristics 
and classifications, diamond truing tools, 
instructions for ordering, diamond wire 
drawing dies and diamond powders. 


% Spray nozzles for water cooling, air con- 
ditioning, color sprays, lubricating oil 
sprays and other industrial uses are illus- 
trated in Bulletin N-616 released by Yar- 
nall-Waring Co., Philadelphia 18, Pa. 


% Chemaco Corp., Berkeley Heights, 
N. J., has prepared an informative and in- 
teresting two-color booklet which discusses 
cellulose acetate, ethyl cellulose, poly- 
styrene and vinyl compounds—the four 
types of molding materials in which the 


company specializes. In addition to sum- 
ming up properties and applications, the 
brochure describes and illustrates the 


various molding methods. 


% A new 153-page manual, Edition No. 
32, on needle bearings has been brought out 
by Torrington Co., Torrington, Conn., 
and South Bend 21, Ind. Pertinent engi- 
neering information is supplied on bear- 
ings identified as Types LN, DC, NCS, 
AT and RC. Data include specifications 
and tolerances, load capacities, design 
factors, installation, inspection standards. 


% The results of an independent survey 
on the possibilities of plastics in archi- 
tecture conducted by Paul Robinson 
Hunter, West Coast architect, under com- 
mission by Pacific Plastics Magazine are 
presented in an eye-pleasing, well organ- 
ized booklet entitled ‘‘Plastics in Building, 
A Report to Architects, Decorators and 
Builders.”” Copiously illustrated, the 
brochure discusses such subjects as the 
significance of plastics, their structural 
uses, plywood and overlays, walls and in- 
sulation, transparent and translucent plas- 
tics, screening and blinds, flooring, hard- 
ware accessories and electric wiring. 


* “Polishing, Buffing and Deburring”’ is 
an industrial finishing reference manual 
issued by Industrial Finishing Div., Mc- 
Aleer Mfg. Co., Rochester, Mich., which 
tells the user how to choose the correct 
finishing compositions, how to use them. 


% Now available to molders, designers 
and major users of plastics is the four-color 
handbook “Molding with Lumarith” 
prepared by Celanese Plastics Corp., New 
York 16, N. Y. A supplement announc- 
ing the new product Forticel is included. 














Letters and figures on this plastic dial 
(for electric refrigerator temperature con- 
trol) were included in the mold. This 
resulted in a substantial saving over the 
cost of machining them into the piece, 
after molding. 

Such a method might seem to be simple 
and obvious, but it required much special 
skill. The correct plastic compound with 
the proper shrinkage had to be chosen. 
Then, the molds had to be designed so 
that the pieces could be removed without 
defacing the markings. 

This special “know-how” is -what we 
at General Industries offer you in our 
molded plastics division. Of course, we 


have all the machinery needed for large 


FOR JOBS 
LIKE THIS 


THE 





or small jobs in compression, transfer or 


injection molding. But in addition, we 
have that ingenuity, skill in mold making 
and willingness and ability to think 
through on a job before it is 
undertaken. In plastics mold- 


ing, there is no substitute 





for experience. 





— ENERAL 


NDUSTRIES 
COMPANY 


MOLDED PLASTICS 


Molded Plastics Division « Elyria, Ohio 


Chicago: Phone Central 8431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 
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Philadelphia: Phone Camden 2215 
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WANTED --- 


a pile of records 
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150,000,000 records is the estimated 
demand for this year—enough to make 
a pile 237 miles high, and enough to 
make inviting profits for shops that are 
organized for real quality-quantity-econ- 
omy production. 

Ic will take modern equipment to do 
the job right, and it is ready and waiting, 
in the new line of Baldwin record presses. 
Just check these features and advantages... 


Fast operation . . . high production 

True parallelism between platens 

Upward acting with quick return 

Rugged construction 

High quality . . . low maintenance 

The press produces either 10-inch or 

12-inch blanks. Moving parts are pro- 
vided with a rapid spring return. The 
press is quality throughout with no 
compromises to beat ‘‘price’’ competition. 
Our engineers will be glad to consult 
with you if you will drop us a line. 


The Baldwin Locomotive Works, Baldwin 
Southwark Division, Philadelphia 42, Pa., U.S.A. 
Offices: Philadelphia, New York, Washington, 
Chicago, Cleveland, Boston, St. Louis, Houston, 
Pittsburgh, Birmingham, San Francisco, Detroit. 


BALDWIN 


SOUTHWARK 


RECORD PRESSES 
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PLASTIC 
MOLDS 


Pastic molds produced at Allied are 
machined to meet the most exacting 
requirements for accuracy of form. Men 
thoroughly skilled and experienced in 
finishing operations produce surface 
finishes which conform exactly to the 
molder’s specifications, assuring the 
required quality appearance of every 
completed part. 


In every phase of plastic mold pro- 
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duction Allied has demonstrated the 


ability to meet the unusual as well as 


the ordinary demands of its customers. 


If it’s built by Allied— it’s right! 


ALLIED PRODUCTS 
CORPORATION 


DEPARTMENT 2-B 


4622 LAWTON AVENUE 
DETROIT 8, MICHIGAN ° “fe, 
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Quick responsive movement is the natural safeguard against 
sudden strains and shocks. Barco Flexible Joints are designed 
to provide compensation for movement always present in 
fluid-conveyor systems...counteracting destructive vibration, 
expansion and contraction. Today, as for the past 30 years, 
engineers and designers throughout industry and transporta- 
tion look to Barco for solution to their flexible joint problems. 
Write to Barco Manufacturing Co., Not Inc., 1809 Winnemac 
Ave., Chicago 40, Illinois. 


Not just a swivel 

LE JOIN § joint ...but a com- 
bination of a swivel 

. and ball joint with 

rotary motion and 

responsive move- 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
ta Canada: The Holden Co., Lid., Montreal, Canada “MOVE IN 
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ment through every 
angle. 


DIRECTION” 








rare ae 


COMPRESSION 
MOLDING 
(Special Handle) 


INJECTION MOLDING 
(Pencil Tips) 


EXTRUDED , =a 
WEAVING 
STRIPS 


EXTRUDED 
IRREGULAR 
SHAPES 


COMPLETE PLASTIC 
MOLDING SERVICE 


EXTRUSION — INJECTION - COMPRESSION 


Give Us Your Problems 
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In production, it is 
estimated that this 
aluminum mold ond 
the large autoclave 
in the rear can pro- 
duce these hulls in 
two hours each, plus 
twenty minutes for 
curing! 


Produce. 


@ There’s real economy in the use 

of CO-RO-LITE—economy achieved 
= through pre-forming, which eliminates 
lay-up—and through the speed of curing. A single piece of CO-RO- 
LITE is readily pre-formed and molded into compound curves, deep 
draws, angles, channels, and large shells. 

CO-RO-LITE, the rope fibre plastic, is a ready-to-mold thermo- 


setting plastic compound. It is equally effective with fluid pressure, 
high pressure, flash, or transfer molds. Long, 


at 


tough, interlocking rope fibres reenforce all sec- 
tions of the molded unit, imparting great im- 
pact, flexural, compressive, and tensile strength 
in a range of densities comparable to wood. 


CO-RO-LITE: — Rope fibres imgregnated 
with thermo-responsive resin: — Product 
ond process patented — Patents No. 
2,249,888 and No. 2,372,433 — other 
patents pending. 


The latest handbook on CO-RO- 
LITE, the rope fibre plastic, is 
filled with the facts on which you 
must base your choice of plastic 
compounds. ASK FOR A_ FREE 
COPY TODAY. 


COLUMBIAN ROPE COMPANY 


ALLIED PRODUCTS DIVISION 
SENESEE ST., AUBURN The Cordage City N.Y 
( ig . ‘ . nme y Ltd Sox ] Woalkervil Ontario, Canada 
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COMPRESSION AND 








It's the new 600 ampere I-T-E 

Circuit Breaker ... 22” long and 
9” wide . . . the housing for which was compression 
molded by CMPC for I-T-E Circuit Breaker Com- 
pany. Rather large for a molded plastic part, but 
for CMPC it’s just another good job well done. 

A phenol formialdehyde material was used for 
both parts ... housing and cover . . . because of its 
low coefficient of expansion, resistance to mechan- 
ical shock, freedom from warping, and excellent 
insulation properties. 

The housing is so constructed 
that the individual circuit phases 
or poles are encased in separate 
compartments, the individual 


CHICAGO 
MOLDED 






)T TOO BIG 
FoORCMPC 


poles operating from a common mechanism. This, 
of course, called for extreme accuracy in die mak- 
ing, and close control in molding. 

As usual, the massive molds for this housing 
were designed by CMPC engineers and fabricated 
in the CMPC tool room. Molding large plastic parts 
is nothing new at CMPC. We have the experience 
and facilities to handle most any type of plastic 
molding job, large or small, and a nation-wide rep- 
utation for quality and service. All of which is just 
another good reason for discuss- 
ing your plastics molding prob- 
lems with a CMPC Development 
Engineer. Why not talk to him 
now? There’s no obligation! 


PRODUCTS 


7 


CORPORATION 





VYolders 


1046 N. Kolmar Ave. &9 Chicago 51, Illinois 


Branch offices in principal industrial centers 


INJECTION 


MOLDING OF ALL 


PLASTIC MATERIALS 
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for beauty and distinctiveness... 
leading designers specify ‘Trim by GRIGOLEIT’”’ 


Yes, Grigoleit is the molder selected by many na- ances; also a large “‘stock”’ line of closures for foods, 

tionally-prominent manufacturers of styled prod- drugs and cosmetics. 

_— For beaut . for design . . . for sales ap- ies 4 
We also maintain a complete custom-molding service 


. for qua ity . . for service, 'Grigoleit has | L t , 
ol a ‘dependable source for 19 years. in thermo-plastic and thermo-setting plastics. Op- 
erating our own metal and tool shops, we are able to 


For reasonably early availability, we offer an exten- insure perfect blending of plastics and metal. 


sive “standard” line of handles, knobs and other 
parts for stoves, furniture and household appli- Write for 1946 Catalog 


me GRIGOLEIT comrany 


DECATUR ILLINOIS 
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@ Compression Molding 
Presses 


, @1 Ounce Injection Molding 
Press 


© Compression Transfer 
Molding Press 


© Laboratory Press 


© Horizontal Injection Molding 
Press 


@ Angle Molding Press 


The ever increasing variety of plastic 
materials, along with the need for in- 
tricate molded parts, requires versa- 
tility in molding methods and molding 
machines. 


Making a complete line of standard 
molding presses is one job. Assisting 
in the scientific selection of a molding 
press suited to the job —is another. 
Watson-Stillman does both. If your 
problem is getting more production 
fast — do as other molders do — rely on 
W-S years of experience in solving 
molding problems and write today for 
advice. Our engineers can best serve 
you if they fully understand your mold- 
ing problem, so make your inquiry 
complete as possible. 


@ uz 


FACTORY AND MAIN OFFICE 
ROSELLE, NEW JERSEY 


BRANCH OFFICES 


PHILADELPHIA, PA, NEW HAVEN, CONN, 
CHICAGO, ILL. 


REPRESENTATIVES 


WASHINGTON, D. C Ralph Payne (R.R. Equip.) PITTSBURGH, PA Stanley Berg & Co., Frick Bidg. 
INDIANAPOLIS, IND. . . W. K. Millholland Machinery Co. CLEVELAND, OHIO Frank T. Goetz Machinery Co. 
Er E. L. Essley Machinery Co. My ge wo: yer cmon — 
. ~ Be ss achio a. 

MILWAUKEE, WISC. E. L. Essley Machinery Co. TULSA. OKL “y Sdesiines Co 
Anderson Machine Tool Co. LOS ANGELES, CAL th Usher Co. 

SAN FRANCISCO, CAL Jenison Machinery Co. DALLAS & HO . . Perry Machinery Co. 

CANADA: Canadian Fairbanks-Morse Co., Led. . Branches ia All Principal Cities 
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Ueu Machinery and Equipment 





% Preco, Inc., Los Angeles 1, Calif., has 
announced a new model hydraulic press 
which produces a 40,000-Ib. platen pres- 
sure through a two-stage hydraulic pump 
~~ long stroke for quick closure and a 
short stroke to develop the desired pres- 
sure. Improvements in the hydraulic 
system include use of a cone valve fitted 
with an “O” ring seal which, according to 
the announcement, leads to greater effi- 
ciency and smoother operation. The press 
platens, 8 by 8 in., are electrically heated 
and water cooled; a 750-watt element in 
each platen provides fast heating up to 
600° F. Heavy insulation is used to pre- 
vent heat loss. 


%* A versatile laboratory size molding ma- 
chine which can operate as a conventional 
injection, compression or transfer unit, or 
as a combination, has been announced by 
Improved Paper Machinery Corp., 
Nashua, N. H. This machine is equipped 
with a vertical clamping unit in conjunc- 
tion with a horizontal injection unit and 
contained in the vertical unit is a com- 
pression ram which operates up through 
but independently of the stationary die 
platen. The mold clamping is acvom- 
plished by a hydraulically operated toggle 
mechanism. All of the features of this 
company's large injection machine have 
been designed into this small laboratory 





type unit. The clamping pressure is 25 
tons and when using a 1'/,-in. plunger, 
the injection pressure on material is 
22,000 p.s.i. The capacity is 1'/, oz. of 
acetate and 1.2 oz. of styrene. The die 
opening is adjustable from 5'/, in. to 9 in., 
and the die plates can accommodate a mold 
8'/, in. square. 
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% Among the features incorporated in the 
improved 6- and 8-oz. plastic injection 
molding machines developed by Reed- 
Prentice Corp., Worcester 4, Mass., are: 
a double shear link mechanism which is 
said to increase rigidity and reduce main- 
tenance costs; a one-piece welded steel 
base; hydraulic piping and _ valves 
mounted outside the’ base for accessi- 
bility; mew guards which are easily re- 
moved for maintenance; electric timing 
clocks mounted in dust-tight boxes; quick 
adjustment of clamping and injection 
units by rack and pinion; transparent 
plastic window for the safety door, and a 
plug-in connection for the heater so that it 
can be readily disconnected. Specifica- 
tions are listed in table at right. 


% The Handee Finisher, an abrasive tool 
produced by Master Specialty Co., 
Minneapolis, Minn., is well adapted for 
use by plastic parts finishers, tool and die 
makers, machinists and model makers, 
etc., by reason of its light weight and 
balanced construction. For the same 
reasons it can be used at high production 
rates for a number of hours without ex- 
cessive fatigue. The tool is so designed 
that 12-in. abrasive strips can be placed 
on it at one time. When the outside strip 
becomes worn it can be removed quickly 
and the next strip secured in place by a 
twist of a knob. 


% To remove moisture, oil, scale, etc., 
from compressed air the Swartwout Co., 
Cleveland, Ohio, has developed a new 
separator, the Airfuge. The unit employs 
the same centrifugal principle which its 


Size of machine 6 oz. 8 oz 


Ounces molded per 


shot 6 # 
*Plasticizing ca- 
pacity per hr., Ib. 45 45 


Pressure per sq. in. 


on material, lb "20,000 20,000 


Size die plates, in 21 x 25 21 x 25 
Space between 

bars, in Lb*/e K U2%/y LNs KONA, 
Mold opens, in. 10'/, 10'/¢ 


*Max. casting area 

in mold, sq. in 

@ 20,000 p.s.i. 100 100 
Mold closing pres- 


sure, tons 250 250 
Capacity of feed 

hopper, Ib. 50 50 
Weight, Ib. 13,200 13,400 


* Dependent on product and mold construction 


manufacturer has used in steam and oil 
separators for a number of years and to 
such good effect that tests have shown the 
air delivered by the Airfuge to be 99 per- 
cent free of contamination. The cleaned 
air may be taken off horizontally or 
vertically from pipe-tapped ports in any 
of the three sizes in which the separator 


is produced. 


% Acromark Co., Elizabeth 4, N. J., has 
announced the development of a new cup 
attachment for assembly in Acromark 
series 9A and 9AM marking machines 
which facilitate the marking of half spheri- 
cal, spherical and cup-shaped plastic and 
metal parts. The attachment consists of 
a geared mandrel to fit and hold the part 
to be marked. The unit is tilted to bring a 
horizontal marking position directly un- 
derneath the mark-(Please turn to page 218) 





Because of the Holes in this 
Story...it’s Worth Telling! 





















iL is a Terminal Block. The two views of it reveal an alignment of three 

round, keyed holes molded into one side —and an opposing series of 
three rectangular, keyed holes molded into the adjacent face. Deep within 
the piece, these holes meet and form right-angle passages. 

The part, of black Phenolic, compression molded with two metal inserts 
in place, comes out of the die six at a time — each a perfect counterpart 
— each an example of precision processing. 

Much of the piece’s success can be attributed directly to the care and 
accuracy given to the making of the mold. Designed and constructed by 
Consolidated, the die provides cam-operated, side-core mechanisms that 
automatically mold the shaped holes into the block. 

Of prime importance is the fact that the customer is well pleased — his 
product well served. As a result of this and countless other Consolidated- 
solved problems, we invite the opportunity to apply this know-how to 
any and all custom molding assignments. Should you be planning in 
plastics, your inquiry will be appreciated. 
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E art and practice of injection molding thermo- 
plastic materials is a comparatively new field. 
In the early thirties, when thermoplastics were 
first being worked on a commercial basis, few molding 
machines were offered on the American market. A 
molder either built his own machines or imported small 
manually operated equipment. Since this time Ameri- 
can machine builders have taken a lesson from the die 
casting industry and developed rugged automatic 
machines with adequate die accommodations and high 
die locking pressures. 

However, the heart of the molding machine—the 
injection cylinder—has been left too much to trial and 
error, to carry-overs from original designs. These 
considerations led the Lester Engineering Company to 
design an injection cylinder which would plasticize and 
properly inject the material instead of merely trans- 
mitting it from plunger through heated mediums to die. 

Throughout, the company kept in mind the follow- 
ing four facts: 1) An injection cylinder has been in- 
herently weak due to joints and thin sections in spreader 
construction. 2) Both excessive pressures and tem- 
peratures have been needed to overcome restrictions 
common in many former designs. 3) Since plastic 
is a poor conductor of heat, the molding of many jobs 
has been impaired because of the type of cylinders that 
were available, the molding cycle being reduced beyond 
a practical point or the parts being burned and dis- 
colored. This point has been proven many times. 4) 
In producing heavy sectional parts or parts that de- 


PHOTOS, COURTESY LESTER ENGINEERING CO. 
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4 new injection cylinder 


mand as much accuracy as the art of injection molding 
has to offer, a molder knows that the lower the tem- 
perature he applies to the plastic material, the slighter 
the shrinkage and the less noticeable the sink marks. 


Features of the new cylinder 


The following requirements and features were sought 
when this new injection cylinder project was under- 
taken: 1) A smooth free passage with no crevices in 
which materials might lodge and decompose. 2) 
Even distribution and penetration of the heat. 3) 
Heat from inside as well as from the outside of cylinder. 
4) A gradually diminishing area for the plastic material 
to flow through. Older types of cylinders in many 
cases diminished abruptly, creating terrific turbulence 
and back pressure. 5) Constructionally strong design 
since a cylinder, no matter how well it operates, is no 
good unless it keeps working. 

The construction of this new injection cylinder shown 
in phantom view below consists of the following parts: 
A, plunger; B, cylinder top; C, cylinder top screw; D, 
cylinder body; E, spreader; F, nozzle; G, nozzle exten- 
sion; H, spreader screws. Plastic material is fed into 
the nickel molybdenum cylinder top B. The plunger 
forces the material past the heated chrome-molyb- 
denum spreader E. The material flows down the ring- 
like chamber to the two channels on the spreader. 
From this point the material is gradually directed by 
means of these channels to the nozzle extension, then 
to nozzle and die. 




















This injection cylinder, dia- 
gram of which appears at 
right, is designed to plasti- 
cize and properly inject 
thermoplastic materials in- 
stead of merely transmitting 
them from plunger to die. It 
incorporates structurally 
strong parts with smooth 
passages which gradually di- 
minish in circumference to 
assist free flow of materials 
An even distribution of heat 
inside and outside the cylin- 
der is an additional feature 








AVAILABLE NOW! 


BOLTS - STOVE 
(Round Head) 


yu" x 1%" 


SPECIAL When bin is empty, remove 


card and RED marker shows 


FEATURE vacancy at a glance. 





Plastex offers many stock and custom molded 
extruded plastic shapes for every type of in- 


dustrial, architectural, decorative and func- 





tional application. Complete information will 


be sent on request. 








COLORFUL WON'T RUST: NO HOLES TO DRILL 
JUST TACK ON 


The PLASTEX BIN MARKER offers the most flexible 
and economical method of quickly and easily identify- 
ing contents of shelves, bins, drawers, cupboards, and 
other storage spaces. They ore colorful, of uniform 
high quality plastic, non-inflammable, and acid and 
alkali-proof. By removing the paper insert when a 
bin or shelf is empty, the bright red color shows the 
vacancy at a glance. The perforated paper inserts 
are easy to type or letter and fit snugly in the holder. 
Transparent covers are also available to provide com- 
plete protection of the insert. PLASTEX BIN MARKERS, 
inserts and covers come in four convenient sizes: 
¥"x3", 1x3", t'Yy"x3" and 3°x3". Here is the ideal 
marker for maximum sefviceability at a nominal price. 
Write today for prices. 


PLASTEX LABEL HOLDERS 








No. 15142 (gray only). An ideal holder for letter files, 
etc. 2" high in four lengths; 2", 2//2", 3" and 4". 
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ALLAN BROWN 


* J. W. McLaughlin, president of Bake- 
lite Corp., New York 17, N. Y., has an- 
nounced the election of Allan Brown as 
vice-president. Mr. Brown is in charge of 
advertising and public relations. 


% Dave Swedlow has resigned his position 
as general manager of the Plastics Div. 
of Shellmar Products Co. to form his own 
company to be known as Swedlow Plastics 
Co., Los Angeles 22, Calif. The new firm 
will engage in low and contact pressure 
lamination and fabrication of sheet mate- 
rials such as methyl methacrylate, cellu- 
lose, acetate, etc. Mr. Swedlow was for- 
merly president of the Swedlow Aeroplas- 
tics Corp., Glendale, Calif., which recently 
merged with the Shellmar Products Co. 


*% General Electric Co.’s Research Labo- 
ratory in Schenectady, N. Y., has devel- 
oped silicone oils that flow at temperatures 
as low as 121° below zero without congeal- 
ing. These oils promise to be useful as hy- 
draulic fluids for aircraft systems; in fine 
instruments and clocks; and as a dielectric 
fluid in capacitors and transformers. 


% W. Stuart Landes and John R. Hoover 
have been reelected president and vice- 
president, respectively, of the Plastic 
Materials Manufacturers Association, Inc. 
Frank H. Carman, general manager, and 
John E. Walker, secretary-treasurer, were 
also reelected. 


% Reconversion of a former shell produc- 
ing plant at East Chicago, Ind., for the 
manufacture of plastic products is being 
undertaken by Eclipse Moulded Products 
Co., Milwaukee, Wis. This company, 
which is the plastic division of General 
American Transportation Co., is planning 
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operations at this new plant to supplement 
those of the Milwaukee unit and will in- 
clude compression, injection, extrusion and 
perhaps laminating. 

% The plastics division of Monsanto 
Chemical Co., St. Louis, Mo., has an- 
nounced a new series of Lustron phospho- 
rescent molding compounds which age said 
to possess greatly increased after-glow ef- 
fect. These new materials are expected to 
find use in a number of various applica- 


. tions such as clocks, instrument dials, auto 


and aviation dash boards, street markers, 
etc., and are a direct result of advances 
made in phosphorescent compounds dur- 
ing the war years. The new 1200 series 
Lustron materials are available in colors. 


% Celanese Corp. of America has taken 
over a plant at Belvidere, N. J., for the 
production of chemicals, plastics and re- 
lated products. Present plans include an 
expenditure of more than $10,000,000 and 
employment of approximately 750 persons 
in the first phases of operation. 


* A new material called Plastiform has 
been developed by Duorite Plastic Indus- 
tries, Culver City, Calif. It is said to pro- 
duce finished castings in 5 min. and can be 
reclaimed in much the same manner as 
metals by melting. It becomes a fluid at a 
temperature of 240° F. which can be 
poured, brushed, sprayed or dipped. 
Molds of almost any type can be used. 


*% John A. Benjamin who was formerly 
sales promotion manager of Continental’s 
paper plant at Van Wert, Ohio, has been 
appointed acting general manager of the 
Plastics Div. of Continental Can Co., 
Inc., Cambridge, Ohio. He replaces J. E. 
Wolfe, who recently resigned his position 
with the company. 


% Durez 220V, a modified phenolic oil 
soluble resin recently announced by Durez 
Plastics & Chemicals, Inc., N. Tonawanda, 
N. Y., was formulated to make possible a 
higher viscosity varnish which retains fast 
drying time and other desirable properties 
found in similar resins. It is said to have 
excellent water and chemical resistance as 
well as durability and color retention. 


% Terakan 12, a newly improved simu- 
lated leather which includes the qualities 
of workability, eye appeal and flexibility 
found in genuine leather, is a product of 
Athol Manuf. Co., Athol, Mass. 

*% “Rez-N-Dye” cold-dip dye is a new 
dyestuff manufactured by Schwartz Chem- 


ical Co., New York 23, N.Y. Itis a single 
solution, available in a variety of colors, 





which imparts a brilliant transparent color 
to plastics without heat or dilution. 


% Several recent personnel announce- 
ments have been made by York Research 
Corp., New York 7, N. Y. George Lubin, 
formerly head of the Rigid Plastics Sec. of 
the Brooklyn Navy Yard, is senior process 
engineer; Lawrence Smithline has been 
appointed chief of the Plastics Engineering 
Division. Two new engineers have been 
added to the organization: James A. Gale, 
formerly in charge of the Thermoplastic 
Sec. of the Brooklyn Navy Yard, and Ber- 
nard Jaffe, former development engineer 
of Panelite Division of St. Regis Paper Co. 
% Boonton Molding Co., New York 17, 
N. Y., has announced the appointment of 
Chris J. Groos as vice-president and sales 
manager. 

* The Dow Chemical Midland, 


Mich., has announced two new plasticizing 
resins for use in metal, wood, fabric and 
paper coatings and with plastics and wax 
compositions. To be known as 276-V2 
and 276-V9, they are the first of a new se- 
ries of styrene resins developed by this firm. 


Co., 


% The International Plastic Corp., Mor- 
ristown, N. J., has announced the appoint- 
ment of Jules E. Timer as director of trade 
relations and of Richard W. Girvin as re- 
tail sales manager for the Cellulosic De- 
partment. Mr. Timer was formerly asso- 
ciated with Sherman Paper Products Corp. ; 
Mr. Girvin with Willmark Research Corp. 


*% Casco flexible cement, manufactured 
by Casein Co. of America, New York 17, 
N. Y., but discontinued during the war be- 
cause of the critical shortage of materials, 
is once again available. The product 
makes a strong flexible bond between two 
porous materials or between a porous ma- 
terial and one which is non-porous. 


% W.F. Greiner has been appointed man- 
ager of the Decorative Micarta Dept. of 
U. 8. Plywood Corp., New York 18, N. Y. 
This company is now the exclusive dis- 
tributor of decorative micarta as a result 
of an agreement with Westinghouse 
Electric Corp. 


Sorry! 


% In the article “Cast plastics for pre- 
cision optics” which appeared on pages 
116 to 118 of the January issue, we mis- 
takenly said that when the war shut off 
our supplies of quinine, Poloroid developed 
a new plastic film which was polyvinyl 
acetate. Actually, this film is a polyvinyl 
alcohol. 











HAWLEY MOULDED FIBRE 
PRODUCTS and RESIN FIBRE 
PLASTICS are finding more and 
more applications in reconver- 
sion production because of their 
versatility in meeting any re- 
quirement or any specific condi- 
tion. Now that Household Appli- 
ances— Automotive and Aircraft 
parts—Communications and 
other fields are gradually begin- 
ning to fill the demands of a 

roduct-starved market, 

IAWLEY is ready to help you 
solve some of the unforseen prob- 
lems and specific production 
demands. _ 

Revolutionary methods and 
new innovations, born of war ex- 
perience, are exacting the crea- 
tive imagination necessary to 
meet the keen and renewed in- 
dustrial competition. In the 
“Plastic World’” HAWLEY is 
equipped and prepared to help 
you meet that competition. 


One of the problems created by War’s 
needs and solved by HAWLEY. The 
article illustrated above was a part of 
a war product. Note the pertinent 
points in construction that have suc- 
cessfully withstood terrific stresses. 
Aside from tensile strength and dura- 
bility, it is light in weight—an im- 
portant advantage in many produc- 
tion purposes. * 
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Advanced work being done in England with polythene is typi- 
fied by this battery case with small nest-like compartments 





This machine is specially adapted to injection molding of 
large heavy-section polythene parts. It accommodates two 
molds, fed by separate sprues from one injection cylinder 
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4 report from Kngland 


by ISLYN THOMAS* 





30M the time, a little over six years ago, when the 
sirens first sounded the approach of enemy air- 
craft in Great Britain until the last shot was fired, 
the plastics industry of Great Britain, was plagued by 
the lack of materials, proper equipment and many other 
of the essentials for successful plant operation. 

But while these shortages had their compensations 
from them came an increased knowledge of the wide 
range of uses to which plastics could be adapted—a 
knowledge that stemmed directly from the necessity of 
substituting one plastic material for another. For ex- 


‘ ample, before the war, approximately 90 percent of the 


polystyrene molding powder used in Great Britain was 
imported from Germany, the other 10 percent came 
from France. With the advent of the war the few 
tons of polystyrene made monthly by a British firm 
was only a drop in the bucket. Finally even this 
source of supply became non-existent. As a result, 
many wartime plastic products which would have been 
made of polystyrene were molded of cellulose acetate 
or the newly developed polythene. 

As far as the British development of polythene is 
concerned, the country’s need for the material can be 
credited with the progress the plastics industry made 
in its handling. As an example, take the polythene 
battery case for an aerological balloon (shown in Fig. 1). 
Even in one of the more popular thermoplastics this 
would have been a rather difficult piece to injection 
mold due to the venting problem created by so many 
small individual nest-type compartments. Inciden- 
tally, this part was molded on an oldtime 4-oz. air-ac- 
tuated Eckert and Ziegler machine. 


fii" * Shertage of injection machines 


To produce essential civilian items, many British 
firms had old hand-operated horizontal Shaw injection 
machines in operation. One of these machines was be- 
ing run at better than 8 shots per min. with all opera- 
tions completely manual. 

Here in the United States we have upwards of 1650 
injection machines in operation; in Great Britain there 
are approximately 600 machines, the greater portion 
being under 2 oz. in capacity. The largest available 
injection machine in England is a 16-oz. American- 
made Lester machine installed at Injection Moulders, 
Ltd., London. 

It was surprising to see old German equipment like 
the Isoma and the Eckert and Ziegler injection machines 
in operation, and a number of unique home-made 
vertical machines similar in design and operation to the 
old Grotelite injection machine. In the majority of 
plants, however, modern American and British injec- 
tion machines operated alongside antiquated units. 

Not being satisfied with standard injection equip- 


* Thomas Manufacturing Co. 
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ment, British ingenuity developed a new type of in- 
jection machine (Fig. 2) designed primarily for the 
production of large heavy-section polythene parts. 
In the designing of this machine, first consideration 
was given to the necessity for temperature and pres- 
sure to be maintained during the molding cycle in the 
production of heavy sections. 

In order to somewhat speed up the normally slow 
production, the machine was designed to accotamodate 
two separate molds, each with a separate sprue fed at 
right angles from the single injection cylinder. Pro- 
jecting from the pillar casting at the front and back of 
the machine are adjusting tables for mounting the 
molds. Vertical adjustments of these tables are con- 
trolled by hand wheels to make it possible for the 
front and back nozzles to line up with the sprue open- 
ings in the molds. 

In the field of compression and transfer moldings, 
the British have successfully molded parts such as the 
compression molded base used in the bomb preselector 
from stiff flow high dielectric wood-filled phenolic 
material. Another difficult molding job was an im- 


peller which was transfer molded from medium shock- 
resistant phenolic and ejected from the mold by un- 
screwing the part. 


Skilled help a recenversion problem 


Many of the larger British molding firms make their 
own tools and dies, the smaller plants depending on 
outside tool shops just as in this country. One of the 
biggest problems as far as speedy reconversion is con- 
cerned is the absence of skilled craftsmen to make the 
necessary new molds. The acuteness of the situation 
has been caused by the skilled tool makers being drafted 
into the armed services, along with the younger ap- 
prentice boys who were learning the trade. Due to 
higher pay in other industries, these apprentices are 
now reluctant to start at apprentice wages. For this 
reason it will take many years to build up a supply of 
skilled craftsmen. Many British plants purchased 
American made molds in order to alleviate this problem. 

To summarize, it can be said that the British made 
excellent use of antiquated equipment and when this 
did not suffice, developed makeshift machines. 





The great enthusiasm which the novice has for 
plastics is frequently dampened by insufficient 
working knowledge and a lack of proper tools and 
materials for producing the various articles. A 
well-equipped set, such as the one that Plexity 
Products Co. produces under the name of Plastic 
Craft Kit A-160, can do much to furnish the 
proper incentive for the beginner. 

This kit is concerned solely with the fabrication 
of acrylics. Instead of offering merely vague 
suggestions as to articles which may be made, the 











Holbying in plastics 


kit furnishes complete instructions for definite 
projects, along with the proper materials and tools 
for making them. For instance, a project for 
fashioning napkin holders includes 8 thin strips of 
Plexiglas for the body of the ring, a wooden jig 
for heat forming and blocks from which decorative 
figures for mounting on the rings can be cut. One 
of these is already cut and finished in the shape 
of a horse as a suggestion of what can be done. 
Other projects include fabricating paper weights, 
cut-out figures and miniature double picture 
frames. Complete instructions and sketches are 
given for each of these. 

A frequent stumbling block for the beginner is 
the difficulty in obtaining buffing compounds, wet 
abrasive paper, pumice, polishing wax and weld- 
ing solvent in small quantities. For this reason, | 
the manufacturers have taken care to include 
these in the kit. Also included are polishing 
cloths and two manuals, one on fabricating and 
the other on plastic applications, which give the 
user enough basic information on plastics to en- 
able him to make intelligent use of the kit. 

The set is designed so that it can be used by a 
person in a wheel chair or even in bed. The only 
items needed to start work, other than those 
furnished, are an inexpensive coping saw and a 
pan of water for the abrasive paper. 
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Forming of finished laminated thermosetting plastic 
sheets came into prominence during World War 
II to meet certain product needs vital to the 
war effort. NOW this technique is avail- 
able to you to help you solve your pres- 
ent ‘““What Material?’ problems. 

Pictured is a laminated canvas base 
C-D DILECTO part. It was sawed to size, 
drilled, milled, slotted . . . then FORMED. It will 
permanently retain its shape. It combines mechanical 
and electrical properties with resilience and light weight. 
Much more intricate forms are easily accomplished with POST 
FORMING ilecto stock. It is a fairly simple operation which 
can be don in your own shop with inexpensive forms and 
heating equipment. 

You should learn all about this new technique 
in the forming of laminated plastics, NOW, 








while your new products are in the planning 
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arrange for a call from a C-D technician. The Plastics MICABOND—Built-Up Mica 
DILECTO— Thermosetting Laminates. Electrical Insulation. 
CELORON—A Molded Phenolic. Standard and Special Forms 
DILECTENE—A Pure Resin Plastic Available in Standard Sheets, 
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lation. Fabricated, Formed or 
HAVEG— Plastic Chemical Equip- Molded to Specifications. 
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exc.46 iv Sado . ®** Descriptive Literature 
The NON-Metallics Bulletin GF gives Compre- 
, DIAMOND Vulcanized FIBRE hensive Data on all C-D 
VULCOID—Resin Impregnated Vul- Products. Individual Cata- 
canized Fibre. logs are also Available. 
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New machinery 


‘Continued from page 208) ing head—ad- 
justed by a hand knob on the machine it- 
self for marking depth. A numbering ma- 
chine for automatic advance is mounted in 
the marking head and in the oversize frame 
of the number machine. For repeat mark- 
ing, mortises for insert dies are placed be- 
fore and after the numbering wheels. The 
inserted dies are interchangeable and held 
in position by set screws. 


% De Sota Tool Co., Detroit 1, Mich., 
has developed a new boring chuck with 
which it is possible to center drill a hole, 
that is, bore a hole and then drill again 
without removing the boring chuck. The 
chuck may also be used as an adaptor for a 
wide variety of special tools such as end 
mills, cutters, key-way cutters, saws and 
fly tools. Made in five standard sizes, 
the unit consists of only four parts made 
to standard gages so that any part can be 
replaced in a few days. 


*% A recent development of Precision 
Scientific Co., Chicago 47, IIL, is an oil 
immersion type aging bath for aging rub- 
ber or elastomers in oils, or liquids in test 
tubes, according to ASTM D-471 and 
D-375. Capacity is 24 test tubes, 38 mm. 
in diameter by 200 or 300 mm. in length. 
The tubes are supported by an adjustable 
stainless steel rack which rests directly in 
the bath and can readily be removed. 
The top shelf of the rack guides the con- 
denser in a vertical position. Constant 
temperatures, ranging from 35 to 200° C. 
with an accuracy of plus or minus 1° C., 


are provided by hydraulic thermostat- 
controlled immersion heaters. A_ ball- 
bearing, fully enclosed resilient mounted 
motor stirrer supplies complete circula- 
tion. Including the rack, the unit is 49 
in. high, 24 in. wide and 24 in. deep. 


% Glena L. Martin Co., Baltimore, Md., 
has developed a new hand-bending tool 
which is designed to permit all types of 
small tubing to be curved to any desired 
angle. The unit consists of a sturdy steel 





base for use in a vise or clamped onto a 
bench, a revolving radius rod equipped 
with a handle for turning, a stop block 
grooved to hold tubing and a movable 
radius block which guides the tubing 
around a bend roll centered on top of the 
base. The roll, cylindrical in shape and 
grooved, has a top plate scribed in 360°. 





% Gustin-Bacon Mfg. Co., Kansas City, 
Mo., has announced the development of 
the Flexigrip tubing fitting. This new 
device eliminates the need for special end 
preparation or soldering of tubing, yet 
produces a stronger, leakproof and flex- 
ible joint. Available in brass, aluminum 
or steel in standard sizes from '/s to 1'/; in. 
O.D., the fitting consists of four parts— 
the body, a gripping ring, a synthetic rub- 
ber gasket and nut. 


% The CycleLog controller has been de- 
signed and manufactured by the Foxboro 
Co., Foxboro, Mass., for batch-type proc- 
esses and other operations where rate of 
temperature increase or decrease must be 
controlled. This control is completely 
automatic. In batch-dyeing, for example, 
the unit will bring the bath temperature 
from any starting point to the desired 
holding point at any rate of rise from 1 to 
8° F. per min. and will hold the bath at 
the correct temperature for the required 
time, then shut off the heat supply and 
signal operator that cycle is finished. 


% A new line of hydraulic and air 
cylinders has been announced by Miller 
Motor Co., Chicago 18, Ill. Provided 
with all-steel heads, caps and separate 
interchangeable steel mountings, the 
cylinders in addition are universal and 
may be mounted either directly on the ex- 
tended tie rods or attached to the tie rods 
with any of the standard styles of brackets. 
By simply changing the steel brackets, it is 
possible to adapt a cylinder to different 
uses. Also offered are special tie rod 
mountings which extend on either or both 
ends of the cylinder. 








Acetylene for new products 


(Continued from page 176) lene on the other hand, stoi- 
chiometrically using nickel carbonyl and acids, as well 
as catalytically. The theory of the reaction process 
was also discussed. In the meantime the new catalytic 
acrylic ester synthesis has been developed as a continu- 
ous operation on a semi-commercial scale so that its 
full-scale production can be started at any time. The 
same holds true for the acrylic amides, especially acryl- 
anilide from aniline, carbon monoxide and acetylene. 


Cyclopeolyolefins 

Lately, we have succeeded in polymerizing acetylene 
via benzene to cyclopolyolefins of the formula C,,Hz, 
(n—3). The main representative of this group is 
cyclooctatetraene, which is obtainable from acetylene 
with a yield of 90 to 95 percent of theory. The reaction 
has already been accomplished in continuous operation. 
The preparation of the higher ring homologs, e.g., the 
deep-blue cyclodecapentaene, is still under investiga- 
tion. The reaction takes place in a similar manner, but 
at higher temperatures. The cyclopolyolefins have to 
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be considered as intermediates of the cuprene formation. 
We apparently succeed by special catalysts and reaction 
conditions in stopping the cuprene formation with the 
polyolefins. 

The fact that acetylene can be polymerized to cyclo- 
octatetraene and the higher ring homologs on the ring 
(cyclodecapentaene, cyclododecahexaene, etc.) is very 
astounding. Up to now one could only obtain, apart 
from benzene by the Berthelot process, aliphatic poly- 
mers of acetylene (vinylacetylene, divinylacetylene, 
butadienylvinylacetylene by the Nieuwland process). 
Thermodynamically, this result is also surprising, since 
cyclooctatetraene possesses a higher energy content 
than benzene. 


Heat of formation keal./mol 


Cyclooctatetraene 10 

Benzene 12 
Heat of combustion 

Vinylacetylene 569 

Benzene 783.4 


Cyclooctatetraene 1069 
Cyclopolyolefins can be subjected to all reactions 


which are customary for double and triple bonds in the 








Preformed Plastic Combining Long- 








Tiny ant toting heavy load —doesn't he recall another 
lightweight that has great strength? We mean KYS-ITE, 
which, in addition, offers engineers ruggedness with 
beauty... 


type of material combines. 


plus other unusual features which no other 


GREAT STRENGTH WITH LIGHT WEIGHT — Pre- 
formed before curing, an even distribution of phenolic 
resin on interlocking fibres results in great tensile and 
compressive strength and with an impact strength up 
to 5 times that of ordinary plastics. 


WIDE RANGE OF SHAPES—Complicated pieces with 
projections and depressions, large or small shapes and 
sections—all these and more, too, are molded success- 
fully in KYS-ITE. 


Gg) & 








KYS-ITE CAN “TAKE IT”— 
resistant to abrasion, impervious to mild alkali and 
acid solutions. 


Unusually durable and 


INTEGRAL COLOR —KYS-ITE's lustrous finish is highly 
durable; the color is an integral part of the material 
itself. A wipe and it's bright! 


NON-CONDUCTOR — KYS-ITE's dielectric properties 
make it invaluable where safety is a factor. Also a 
non-conductor of heat. Non-resonant and non- 
reverberating. 


DEMAND FOR KYS-ITE has been so heavy that we 
cannot handle further specialty orders at the moment. 
With materials and manpower becoming more avail- 
able, this situation is improving, however. Before long 
we hope to be ready for new business. 


KEYES FIBRE COMPANY 
420 Lexington Avenve 
New York 17, New York 


Plant at Waterville, Maine MOLDED PRODUCTS 








KYS-ITE articles indicating the range of items we mold to specifications and deliver complete, ready for use. 
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Felsenthal plastic name plates give precision 
sharpness of detail and easy readability. They 
won't warp, shrink or curl. They are not affected 
by moisture, acids or similar liquids—will not 
corrode or support fungus. 

Send us your specifications. If our Design 
and Engineering Department is needed, it is 
at your service. Not only for name plates but 
for a multitude of other important purposes. 
Our new catalog shows hundreds of products 
in plastics—ask for No. 3-A. 


FELSENTHAL 
PLASTICS 


FELSENTHAL & SONS 
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aromatic and aliphatic series. On account of the man- 
power shortages, we have been obliged to limit ourselves 
mainly to the production of cyclooctatetraene and 
could only study a few reactions of the interesting cyclo- 
polyoletins. In the course of these studies, the previ- 
ously mentioned suberic acid was prepared by oxida- 
tion of the cyclooctane, obtained by perhydrogenation 
of cyclooctatetraene. 

The ready availability of the cyclopolyolefins as the 
result of our work combined with their extraordinary 
reactivity now opens up a new important field of scien- 
tific and industrial chemistry, the scope of which cannot 
be foreseen today. The introduction of the various sub- 
stituted acetylenes, diacetylenes and polyacetylenes 
has also provided an unpredictable scope for this new 
reaction. 

Conclusion 


It is absolutely impossible within the framework of a 
lecture to cover completely and thoroughly the fields 
discussed here today. I have only been able to give you 
an indication of the extent of our work. The investiga- 
tion of the whole field and the testing of the various sub- 
stances which have become accessible to us for their in- 
dustrial use will keep us busy for many years to come. 
The ways and means by which we have studied chemis- 
try during the last years in Ludwigshafen have led us to 
a kind of building block chemistry, as I would like to 
call it. It enables us to build from the smallest of 
building blocks, such as CO,H2, CO., H,O, acetylene, 
ethylene, ammonia, amines etc., on the basis of newly 
discovered reactions, industrially important groups of 
chemicals which are relatively complicated and ex- 
tremely reactive. A great part of the success of this 
work is due to the application, for the first time, of the 
reactive acetylides of the heavy metals, and of the 
metallic carbonyls in organic synthesis. There is no 
doubt that if our building block chemistry is pursued as- 
tutely and tenaciously, still further great results will 
follow. Only recently it has developed, for example, 
that cyclopentadienone, hydrindon, and even hydro- 
quinone can be obtained by direct reaction from the 
simple building blocks—acetylene, CO, and H:—by 
making use of the metallic carbonyls. 


Agricultural residues 


(Continued from page 180) compounds that were a little 
short in flow properties were improved by the addition 
of zinc stearate to the molding powder. 

The density of these inorganic-extended compounds 
ranges from 12 to 20 percent higher than that of the 
organic plasticized compounds. Good dimensional 
stability of these compounds is indicated since the 
shrinkage is well within the range of that for commer- 
cial molding compounds. Dimensional change be- 
tween “as molded’ and conditioned specimens is 
negligible so that the tendency to crack as the result 
of internal strains should be at a minimum. Although 
many of these compounds had been prepared experi- 

















You Are Invited to Take a Peek 
Into the World of Plastics! 


The PLASTIC CENTER —a modern show place — a clearing- 
house for new developments and ideas in PLASTIC PRODUCTS — 
is now open. 

This vital new exhibition and sales showroom is conveniently located 
on the Street Floor of the Statler Office Building, Park Square, Boston. 

You are cordially invited to come to the PLASTIC CENTER and 
see displays of new wonders in Plastic Products — see the various 
processes of plastic manufacture demonstrated by model machines in 
actual operation. 

This permanent exhibition, which is the first of its kind in the Coun- 
try, is co-sponsored by New England Advertising, Incorporated, and 
Beacon Products Corporation as a contribution to the progress and 
development of the Plastic Industry. 

Plastic Products of both firms are nationally advertised and sold 
throughout the Country. 

The PLASTIC CENTER is open Monday through Saturday from 
nine in the morning until five in the afternoon. 


Co-sponsored by 


re 
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Available NOW 
at the Plastic Center! 


Plastic specialties for chain and specialty 
stores, wholesalers and jobbers. 


Plastic specialties for Good-Will adver- 
tising and sales promotion purposes. 


Plastic HONOR ROLLS and MEMORIAL 
TABLETS for indoor and outdoor installa- 
tions. 


Plastic changeable letter bulletin boards 
and restaurant menu signs. 


Plastic cocktail specialties — spoons — and 
stirrers for bars, hotels, cafes, and clubs. 


Lucite and Plexiglas signs for hotels, 
restaurants, stores, and buildings. 


A wealth of information about plastics. 


NEW ENGLAND ADVERTISING, INC. and BEACON PRODUCTS CORPORATION 


BOSTON 14, MASSACHUSETTS 


CAPITOL 5413 
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AUBURN ENGINEERING... 


to help solve your 
Molded Plastic Problems 


Does the design lend itself to plastic molding? 
Could it be made better? What plastic will 
be best? These are questions for experts to 
answer. 


Auburn's engineers have been solving such 
problems for 70 years. From design stage to 
delivery, engineering “know-how” means 
uninterrupted production of perfect parts. 


For small parts molded automatically at low 
cost, write: Woodruff Company, Division 
of Auburn Button Works, Inc., Auburn, 
New York. 








mentally with an excess of moisture, the residual mois- 
ture presented no problem in molding. Preforms can 
be heated electronically to obtain optimum conditions 
for good molding. The surface finish for the organic 
plasticized compounds was good and for the inorganic- 
extended compounds it was excellent. 


Compeunds with 25 percent of resin 


The compounds that contained organic plasticizer 
are not economically feasible because the varnish type of 
resin used in these compounds is too costly at the 
present time. However, they show that thermo- 
setting compounds with excellent molding and physical 
properties can be made with comparatively large 
amounts of plasticizer, if the proper phenolic resin- 
plasticizer combination is used. They indicate the 
possibility of producing thermosetting compounds 
with a wider range of properties, especially with respect 
to toughness and elasticity. 

The inorganic-extended compounds are economically 
feasible because the resin used in these compounds is 
priced within the usual range for commercial phenolic 
resins. Assuming a cost of 15 cents per pound for the 
resin, the relative cost of raw materials for a compound 
with 50 percent of resin and for a compound with 25 
percent of resin, extended with 25 percent of precipitated 
chalk, is shown in Table IT. 


CONCLUSIONS 


Thermosetting agricultural residue molding com- 
pounds with only 25 percent of phenolic resin and with 
organic plasticizers or with inorganic extenders have 
been produced not only to meet the minimum specifica- 
tions for general-purpose molding compounds, but in 
some cases to exceed by 40 percent the flexural and 
tensile strengths required by the specifications. The 
technique of manufacture of these compounds is the 
same as that commonly used in commercial practice. 
A saving of 26 percent in cost of raw materials is in- 
dicated for these compounds with 25 percent resin as 
compared with compounds with 50 percent of resin. 
These low-resin agricultural residue compounds provide 
two distinct advantages: namely, a marked saving 
in the more costly phenolic resins and a wide geograph- 
ical distribution of the fibrous component. 





Are you in search of plastics information? 


We do you want to know about plastics? Are 

you looking for a stock mold knob, or have you 
seen a plastic product you want to buy? Is there a 
trade mark you are trying to identify? 

Mopern P.astics offers you—without charge—the 
facilities of its Readers’ Service Bureau, a department 
which makes every effort to answer questions submitted to 
it, and to direct inquirers to sources of supply or channels 
of technical information. 
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When metal is required in a plastic product, the best answer is 


Alcoa Aluminum. The reason plastics and aluminum make such 


a great team is a simple one: you gain all of the properties of 


aluminum without a big loss in the lightness, and other charac- 


teristics that plastics are famous for! Let’s do a little Imagi- 


neering ... 





ELECTRICAL conductivity of alumi- 
num is high. Perhaps you're think- 
ing about a molded plastic electrical 
part where aluminum inserts pro- 
vide the necessary conductivity. 
They're strong, too! 


THERMAL properties of aluminum 
are excellent. Let's say you're de- 
signing a plastic product which must 
be air-cooled. You might use alumi- 
num discs, molded in as above. 








MECHANICAL strength can be added 
to molded parts without burden. 
some weight. Fastening inserts, or 
structural reinforcements are light, 
strong; available in many cases from 
stock. 





DECORATIVE values of aluminum 
are a long story in themselves. Use 
it plain, or with frosty or mirrorlike 
Alumilite or colored finish (patented 
process). Remember, it's light! 





EXTRUSIONS of plastic combined 
with extrusions of shunidenat Why 
not? One supplements the other, in 
beayty and strength. Alcoa Alumi- 
num is available in many stock 


shapes. 





CHEMICAL properties of aluminum 
supplement those you like to stress 
in plastics. Can it help you in 
product for textile, + petro- 

um, pharmaceutical, food indus- 
tries? 


LAMINATED plastics can be faced 
with aluminum sheet for a new idea 
in modern materials. Or, why not 
inset Alcoa Aluminum decorations 
in your dark laminates? Highly 
attractive! 


FORMED plastic sheets team up well 
with Alcoa Aluminum as in this 
navigator’s dome. The whole as- 
sembly is light, strong, easy to 
mount. Is there a household idea 
here? 


PLASTIC’S BEST FRIEND IN METALS is light, strong, Alcoa 


Aluminum which is resistant to corrosion. To team it up with 


plastics, an Alcoa engineer is ready to make available to you the 


largest fund of aluminum experience in the world. ALUMINUM 


Company or America, 2175 Gulf Building, Pittsburgh 19, Penna. 
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wae’ Available today 


F Nat pe \D engineering...sim- 
plified design...select materials 
rig ee make this 
new Lake Erie press the last word 
in plastic pe 8 equipment. Here 
is a press—already in action in one 
of the largest companies—that sets 
new senaitindd for quality output.. 
quantity a, tec continuous 
uninterrupte —— Among its 
many noteworthy features are: 


@ Automatic control of the 
molding cycle. 
oo mg END pres- 
sure control, 
@ Variable, accurate timer 
settings. 
@ Convenient, modern push 
button operation. 
Press illustrated has a 300-ton main ram, 
100-ton top ram, 36" left to right and 24" 


front to back die space, 24" daylight and 
18" stroke. 


DUPLEX 





Lake Erie offers a complete line of 
hydraulically operated presses for 
the plastic iedenti'y-saipeuaein . 
semi-automatic and manually oper- 
ated— production, testing and labo- 
ratory models— multi-unit, self-con- 
tained and accumulator operated 
types. Standard models to meet your 
requirements are quickly av ailable. 

Special models are speedily engi- 
neered to order when necessary. 

Submit your requirements. .. today 


..to Lake Erie. 


Fae Erre ENGINEERING Corp. 
868 Woodward Avenue, Buffalo 17, N. Y. 


OFFICES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 


@ Leading manufacturer of hydraulic 
presses.. vall sizes and types..plastic mold- 
cas, WL .metal working. . processing .. rubber 

canizing..stereotyping..specia purpose. 
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Beautiful Cruver Washable 
Plastic Playing Cards are again 
ready for your enjoyment. You 
have been very patient and for 
this we thank you 
The many features of Cruver 
Washable Plastic Playing Cards 
no doubt are old news, but after 
four years, may we again remind 
you of their 


SNAP & LASTING LIFE 


WASHABLE QUALITY 


PLAYABLE QUALITY 


COLORFUL DESIGNS 
One game will prove to you that 
Cruver Washable Plastic Playing 





Cards-are the cards for you 
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MANUFACTURING COMPANY 
2456 W. Jackson Bivd., Chicago, I!l.—Seeley 1300 
DAYTON, OHIO DETROIT 
1327 3rd Bid'g. 432-3 New Center Bidg. 
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| “Yhe Largest and Finest 
1946 MODERN PLASTICS ENCYCLOPEDIA 


(Formerly Plastics Catalog) 7 | 


WILL BE PUBLISHED SOON, | 
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Please send remittance with order 


HE 1946 MODERN PLASTICS ENCYCLOPEDIA is the largest 
and most beautiful edition of plastics’ only encyclopedia ever 
published. Containing more than 135 separate chapters, the book 
covers every phase of plastics manufacture, properties and use. 
So much new material is included in the 1946 edition that all 


previous copies become obsolete. 


All of the exclusive information contained in this huge ENCYCLO- 
PEDIA is written and edited by acknowledged authorities on their 
specialized subjects. Although technically accurate, the language 
is plain and non-technical. The book is used with equal facility by 
the layman and the engineer, the businessman and the designer, 


the student and the manufacturer of plastics. 


It is cross-indexed for quick reference and much important infor- 
mation is presented in the form of exclusive charts: Plastics 
Properties, Plasticizers, Solvents, Adhesives, Chemical Formulae 


Plastics Manufacture (Flow Sheets), Synthetic Rubbers, Coatings. 


Complete Directories to every branch of the plastics industry 
include molders’ marks, trade names, raw materials, manufac- 
turing facilities of molders, laminators and fabricators; also a 
bibliography of plastics publications, glossary of terms and list 
of educational institutions offering plastics courses, as well as a 


list of motion pictures on plastics. 


The print order of the 1946 edition will be limited to 20,000 copies, 
of which half have been sold before publication. Please order 


your copies immediately to insure filling your requirements. 


PLASTICS CATALOGUE CORPORATION 


122 East 42°™° Street New York 17, N. Y. 





wo XUMBLY - FINGERS WITH 


JOMAC 


INDUSTRIAL WORK-GLOVES ! 





“Fumbly-fingers” in plastics work are worse than a 
bull in a china shop. You’ve got to have a quick, 
sure grip ... and a glove that gives you unfailing 
protection, plus money-saving, longer life! Impos- 
sible? No ... not with Jomac Industrial Work- 
Gloves. The triple features of this superb industrial 
work-glove . . . flexibility, safety, and long-life . . . 
make it a friend of the plastics industry . . . from 
top-executives to worker! 

There’s no guesswork in JOMAC .. . there is a scien- 
tific reason for its superiority. Its extraordinary 
fabric is “loop-finished,” with hundreds of “air- 
cell” cushions lock-stitched into place. Jomac 
Industrial Work-Gloves are made for longer wear 
-». they give up to 7 times the wear of ordinary work- 
gloves. Washable, they can be laundered repeat- 
edly . . . help to curb skin-infections. Address in- 
quiries to C. Walker Jones Co., 6135 N. Lambert 
Street, Philadelphia 38, Penna. 


“SHAKE HANDS WITH SAFETY” 


JOMAC 


INDUSTRIAL WORK-GLOVES 


Try JOMAC’S 
‘Pencil-Pick-up Test"’! 


You'll see the difference ! 




















GOOD REPRODUCTIONS DEPEND ON THE MODEL 


Our skilled, professional model makers, 


reproduction desired. 


RATES REASONABLE 
36 Pages . . . 420 Pictures .. . 


W. L. STENSGAARD AND ASSOCIATES, INC. 


346 N. JUSTINE ST. . CHICAGO 7, ILLINOIS 


MOLDINGS OF MERIT 


This 1946 Emerson 
Radio strikes a new 
note in decorative 
| eppeal, with its plas- 
| tic grille compression 
| motded in Lucite 
by Waterbury Com- 
panies. intricate 
molding is no problem 
for Waterbury. 


WATERBURY COMPANIES, Inc. 


FORMERLY WATERBURY BUTTON CO., EST. 1812 


Dept. B, WATERBURY, CONN. 





master craftsmen, create and carve original 


models, perfect in all detail, for the type of 


an Exhibit of Performance 
Write for @ copy of it Today on your business letterhead 


AMERICA’S LARGEST ORGANIZATION SPECIALIZING IN MERCHANDISE PRESENTATION ~ 





Vi (} | f) | N ‘ with the ACCENT on 
FACILITIES and CONTROL— 


It isn't merely a question of perfect dies which assure a perfect product. The facilities which are 
available, and the positive control essential to maintain standards of uniformity may be implied 
when you buy custom molding. But they are positive assets, definitely present in the making of 
every CELLUPLASTIC product. They are guar- 
antees of satisfaction for every inch of continuous 

~ lengths of 


EXTRUSION MOLDED 
RODS—TUBES—TAPE—SHEETS and SPECIAL SHAPES 


INJECTION MOLDING 
OF INTRICATE AS WELL AS SIMPLE PARTS 


in various standard thermoplastics are also pro- 
duced under skilled supervision, raw material 
The Celluplastic Engineering es , 
ond Tetiuleal Seal b ot ver control and critical inspection. Your choice of 


service. Inquiries are invited! color in opaque or transparent form. 


PELLUPLASTIC CORPORATION 


PLASTIC CONTAINERS 


AVENUE 


DETROIT REPRESENTATIVE—305 DONOVAN BLDG. 
FEBRUARY + 1946 
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Resuming production of its famous Stainless 
Steel Kitchen Tools, The Turner & Seymour 
Mfg. Co. of Torrington, Conn., lost no time 
returning to us for fabrication of colorful 
Catalin handles. Our assistance to perfect the 
unusual in handle design, to provide 
pleasing color schemes, and to select the 
proper material, played a major role in the 
success of this quality cutlery. Renewed 
association with The Turner & Seymour Mfg. 
Co. demonstrates, once more, the confidence 
so many firms have already shown in our 
plastics fabricating ability. 
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FACT-JAMMED 


REPORTS! 


INDEPENDENT SURVEY! 
AUTHENTIC! 


This investigator from the James O. Peck Co., 
industrial research authorities, is visiting lead- 
ing American plants to get unbiased facts on 
assembly savings. His reports are available 


AN 





to you. 


HEYWOOD-WAKEFIELD, like 
countless other successful manu- 
facturers, use Phillips Screws for 
one good reason .. . to cut costs. 
When they discarded slotted 
screws and specified “nothing but 
Phillips” (with production savings 
up to 50% ) they pointed up a les- 
son you can’t afford to ignore with 
today’s squeeze on profits! 


The report on Heywood-Wake- 
field—and others now completed 
~ are so revealing we are not wait- 


Gardne rT, 
Products 


= 
Furniture seat’ - Baby 





UNBIASED! 


ing to publish them in a completed 
volume as originally planned. 
They will be distributed Now — 
flash news of current economies 
you can make-—AS THEY COME 
OFF THE PRESS! 


EACH REPORT is a fact-jammed 
working manual of modern assem- 
bly practice, information you nev- 
er hoped to see in print, inside 
facts you would pay good money 
to get — and it’s yours, now, FREE! 
Write for them ... now! 


LEARN HOW YOU CAN CUT YOUR ASSEMBLY COSTS! 


Get these bona-fide reports. Don’t 
delay...mail the coupon today! 


. ms bah 


Name 


Address 










PHILLIPS SCREW MFRS., 

c/o Horton-Noyes 
2300 industrial Trust Bidg., Providence, R. I. 
Please send me the reports on Assembly Savings with 
Phillips Screws. 


Company... 
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Stokes now offers a highly efficient dual- 
purpose press, readily converted either to 
transfer or compression molding, at a cost 
only slightly greater than that of a con- 
ventional compression press alone. 


Single power unit has greater capacity to 
1 ge the high mold-closing speed and 
igh ram speed necessary to work most 
efhciently with induction or electronically 
heated preforms in transfer molding. By 
simply closing a pressure valve, transfer 
cylinder is cut out and the press is ready for 
compression molding. 

All advantages of Stokes “Standard” com- 
pression molding presses are combined with 
the following additional features for transfer 
work: 


¢ Exclusive * , ibggeem for closing and 


locking mold shut. 
* Low hydraulic pressure . . . low mainte- 
nance cost. 


+ Completely self-contained — one power 
unit. 

* No floating platen. 

¢ Choice of two methods of loading. 

¢ Low initial cost. 


For full details and specifications of this dual- 
purpose press, write... 


F. J. STOKES MACHINE COMPANY 
§934 Tabor Road Philadelphia 20, Pa. 


50th year of Serice to Industry 














Chemaco Ethyl Cellulose offers your 
product a tough, shock-resistant material 
with color all the way through. Colors are 
available in translucents, transparents 
and opaques. Ethyl Cellulose has high 
shock and impact strength over a wide 
range of temperatures . . . particularly 
low temperatures . . . offered by no other 
cellulosic plastic. It provides a material 
for the mass production of items of high 
quality at low cost. Chemaco also manu- 
factures Polystyrene and Cellulose Ace- 
tate molding powders. Consult Chemaco 


engineers when choosing a plastic. 


Chemaco Ceripe xation 


Berkeley Heights, N. J. 
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HOW TO GET AUTOMATIC CONTROL 
OF PLASTICS MOLDING 


Here’s all 
you have to say: 
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WE do all the engineering. In fact we've done it —as 

shown in the drawing below. The whole Taylor Co- 

ordinated Control System comes to you all ready for action. 

All you do is set the Flex-O-Timer, push the button, and 

Taylor Accuracy does the rest... 

@ Gives you fully automatic, accurate timing— reproduces 
cycles exactly time after time. 

@ Gives you manual selection of Preheating, Bumping or 
Gassing, and Restripping. 

@ Handy inching button clears stripping pins for next 
load. 

The Flex-O-Timer is so flexible that you can try out any new 

material you like by making just a few simple adjustments. 


Ask your Taylor Field Engineer to show you how this 
Taylor Co-ordinated Control Setup can pay for itself in 
better production and fewer rejects. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature pressure, humidity, flow and liquid level. 
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‘Taylor Instruments 


MEAN 


ACCURACY FIRST 


'IN HOME AND INDUSTRY 
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REPRESENTAT 
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Even an Alligator Would 


Look Twice at This Case! 


HE Alligator Skin design so faithfully duplicated in this 

radio case would do justice to the animal itself! It is 
produced by the ingenious engraving of the mold cavities. 
These sleek, good-looking cases are the proud products of 
SANTAY Craftsmen ..a staff of injection molding experts 
widely known for the superior excellence of their work. 
Tolerances are invariably held to tiny fractions. Intricate 
combination metal and thermoplastic jobs are a highly 
developed specialty. For really successful results with an 
injection-molded part or product, you'll do well to pass on 
the responsibility to a SANTAY Engineer! 


VORTH CRAWFORD AVE. CHICAGO: e+, TELINOTS 
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PLASTICS SCRAP 


BuTYRATE )  pOLYSTYREW, 
Aceratt VINYLS ACRYLICS 

















TO YOUR PROELEM 


The secret of success in plastics is in knowing 
the right plastic to use for the job at hand. 
Many items are practical to make in plastics 
for those who have the “know how.” @ Your 
work at Magnetic Plastics is custom moulded 
from plastics best suited for the job. @ Ask 
us to help you see what plastics can do in 
your business. Just send photo, sample or 
specifications, and we'll tell you quickly 
if it can be made in moulded plastics. 


Saturating Papers 
for PLASTICS 


W.G.P. furnishes Sulphate or Cotton 
base saturating papers for the impreg- 
nation of thermoplastic and thermo- 
setting types of resins in fluid form. 
We can also furnish light weight cotton 
paper to be used as a surfacing or 
print sheet. Manufacturers of leather 
substitutes in the luggage and shoe 
trades should investigate the unusual 
saturating qualities of our cotton sheet 
for the saturation of the various types 
of synthetic latex and resin emulsions. 

















Sample sheets and rolls available 
in various thicknesses. 





WALKER -GOULARD-PLEHN-CO. 


— -. 5 





THE MAGNETIC PLASTICS CO. 











We are turning out plastic radio housings and electric razor cases by 
the carload. Also Gear Shift knobs, Garden Hose nozzles, Clock 
Cases, Pot Handles or what have you — to mention only a few items 
in the wide variety of Stokes Plastic and Hard Rubber production. 


Here at Stokes we never know what the next order will specify. 
One thing we do know—if it can be made better from plastic or 
hard rubber, we can do it. 


Stokes engineering, backed by over a quarter-century in perfecting 
the application of both hard rubber and plastics to modern industry, 
is ready for your fabrication problem. 


sos. STOKES RUBBER co. 


Molders of Hard Rubber and Plastics Since 1897 
TRENTON, N. J. 


In Canada: Jos. STOKES RUBBER Co., Ltd, WELLAND, ONT. 
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Solid Circular 


High-Speed Steel Saws 


Cut Plastics More Smoothly... Stay 
Sharp Longer Under High Heat 


You're looking at one of the most successful plastic 
cutting saws made ..concave-ground for ample clear- 
ance, ana hardened so it can be resharpened with file or 
grinding wheel. It’s made of Simonds special high- 
speed saw steel which contains extra vanadium for 
better cutting qualities under heat, and for longer life. 
There are other Simonds Circular Saws, too... made 
with tungsten carbide-tipped teeth, made of semi-high- 
speed steel, special alloy steel, and Simonds T-11 “self- 
lubricating” Steel. Also, there are: 


SIMONDS BAND SAWS 


with teeth set evenly on both sides of blade for 
easy running and clean cutting. X. types: 
Regular Hard Edge, Spring Tem and 
the “Skip-Tooth” which is specially oat ted 
to plastic-cutting because of its extra gullet. 
capacity for large, soft chips. 


Send for this Free Book: Tells you how 


to choose and use the right saws for every 
plastic-cutting job...tells how to cureand avoid 
sawing troubles. Write for your copy ioday. 


SIMONDS 


SAW AND STEEL CO 






Branch Ottices:* | CHBURG, MASS. 


1550 Cole bin Road, Boston 27, Mass.; 127 S. Green St., Chicago 7, 
Ps 416 W es h Se. » Los Angeles i4, Calif; 228 First Sc.; San 

311 S. W. First Ave., Portland 4, Ore.; 31 Ww. 
Trent Ave., Spokane 8. Washington. Canadian Factory: $95 St. 
Remi St., Montreal 30, Que. 
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WOOD FLOUR 


COTTON FLOCK 
and FABRICS 
ERIOR QUALITY 
FOR THE 


PLASTIC INDUSTRY 


LARGEST DOMESTIC SUPPLIERS 


Becxer Moore « Co. 


NORTH TONAWANDA, N. Y 











Compression Molded 
PLASTIC 


PRODUCTS 


%& Here at Rogan, you are invited to avail 
yourselves of our complete knowledge and long 
experience in all phases of plastic molding. 
Our staff of trained experts will be glad to 
assist you with your plastic problems, no 
matter how involved or comprehensive. 


In addition to compression molding, we also 
offer an exclusive “deep relief” branding 
process that goes a long way toward reduc- 
ing the cost of plastics that must bear mark- 
ings, lettering or other descriptive matter. 


Write for facts on this lower cost, combina- 


tion service today. 


ROGAN BROS. 


Compression Molders and Branders of Plastics 
2005 S. MICHIGAN AVENUE + CHICAGO 16, ILLINOIS 

















SPEED-PRINTZ 





the name 
tells the 
story 


STAMPS NAMES 
INITIALS, 
TRADE-MARKS 


on plastic 
items. 


Immediate delivery 


WILSON GOLD STAMPING 


MACHINE COMPANY 


1855 HILLHURST AVE., HOLLYWOOD 27, CAL. 


Gold Stamping Machine 





Send Samples of Plastic 


for further Information 








PLASTIC 


and more! 


Profit by Maico’s 
experience, equipment, 
complete service ! 


Injection and compression 
—tool and die making— 


. . all these are available 
from Maico. 


we've been producing plastic 


branched out into many other 
fields and today we are 





plastic items. 


Consult us on your plastic 
plans and problems! Our 
facilities are at your service. 





Dept. 552 


25 N. 3RD STREET 
MINNEAPOLIS 1, MINN. 








MOLDING... 


molding —fabrication—assembly 


authoritative engineering counsel 


EXPERIENCE? For many years 
parts for our medical electronic 


instruments. During the war we 


manufacturing a wide range of 


MAICO CO., Inc. 











GRIND YOUR 
PLASTICS SCRAP 
PROFITABLY 


with the 


KNIFE CHOPPER 


GRINDER 






HOMOGENOUS GRANULATIONS FOR 
UNIFORM MOLD FLOW IN THE PRESS 


The American Knife Chopper 
uniformly reduces thermoplas- 
tics sprues, gates, rejects and 
warm-up shots to homogeneous 
granules with a very minimum 
of fines. Cellulosics, styrenes, 
acrylics, butyrates, polyethyls 
and vinyls are properly reduced 
for molding as pure scrap or 
with virgin material. 





The American Knife Chopper has a capacity of 200 to 400 
pounds per hour according to material fed. 


Crushing chamber opens on hinges and has a smooth con- 
tour for quick easy cleaning to prevent contamination of 
materials. 


Its rugged welded plate steel construction easily withstands 
the shock of inadvertently fed inserts or tramp iron without 
serious damage to machine. 


Send for Bulletin “Grinding Plastics Scrap Profitably”’ 





PULVERIZER CO. 


“Originators and Manujactnes % 4447 Nracklind Ave. 
Ring Crashers and Pango St. Louis 10, Mo. 
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This is not a game of skill 
»»ef1'S BECCO ACETYL PEROXIDE 


Perhaps chess was played before Brodie first began his investigations | 
of Acetyl Peroxide in 1863; and certainly prior to a continuation of 
his studies by Vanino, Clover, Richmond, Gambarjan and Kharash. 
But its use was more risky than playing chess, for Kharash said of 
Acetyl Peroxide in the Journal A the American Chemical Society: 
“An outstanding peroxide of great usefulness but must be used on 
the spot (of manufacture) because of its sensitivity.” 


Chemists of the Buffalo Electro-Chemical Company, Inc., have devel- 
oped a process for making solutions of acetyl peroxide which are 
perfectly safe to handle. It can, at present, be furnished in laboratory 
size samples only. It is a 30 per- 
cent solution — § acetyl peroxide 





ACTIVE OXYGEN IS ON 








PLATING 
aye 


PLASTICS 


GOLD ° 
RHODIUM ° 
COPPER 


We are equipped to do superior electro 


Il 
ll 





SILVER 
NICKEL 


plating work in volume on all popular 
types of plastic materials and other di- 
electric materials. 


FRANK J. SUTPHEN 


185 N. WABASH AVE. + CHICAGO 1, ILL. 


CENtral 3242 
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in dimethylphthalate, water white, 
non-explosive and immune to shock 
and impact. 


Besides its value as a polymeriza- 
tion agent, other interesting appli- 
cations include its use as a germi- 
cide, a bleaching and oxidizing 
agent, and in vulcanization. It — 
great possibilities in organic s 
theses as it is very reactive and o be 
a source of active oxygen in a non- 
aqueous medium. 


Write for laboratory samples to: 





ACTIVE DUTY 


Other Becco Products: 
Electrolytic Hydrogen Peroxide, 
100 vel. (27.5% by weight) 

Ammonium Persulfate* 

Potassium Persulfate 

Magnesium Peroxide* 

Calcium Peroxide* 

Zinc Peroxide* 

Pyrophosphate Peroxide* 

Sodium Carbonate Peroxide* 

Urea Peroxide 

*Available in research quantities 
only at present 








BUFFALO 


ELECTRO-CHEMICAL 


COMPANY, inc. 








Custom Molded Plastics engineered by Midwest, consist. 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


eMidwest ake AN 


AND MANUFACTURING COMPANY 
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TRADE MARK 


SCHOOL OF EXPERIENCE 
FOR PLASTIC MOLDERS 





We learned the hard way. Whether it’s compression molding, injection 
molding or transfer molding, we have the machines, the skilled workmen and 
the experience to meet the requirements of your job. We can help you in the 
selection of the right plastic material, and tell you in advance whether your 
design is practical for the molding process. We'll be glad to submit 


an estimate—-write us, or call our Sales Representatives. 


KUHN & JACOB MOLDING & TOOL CO. 











1200 SOUTHARD STREET, TRENTON 8, N. J. 
TELEPHONE TRENTON 5391 


Sales Representatives: NEW YORK—S. C. Uliman, 56 W. 42nd St. 





Pbastic Molding Y 


PHIL ADELPHIA—Towle & Son Co., 18 W. Chelton Ave, Bidg. 


NEW ENGLAND—Wa. T. Wylet, 177 Stete!St., Bridgeport, Conn. 








* * 





INJECTION, COMPRESSION, OR TRANSFER TYPE 


L Our customers (list on request) include many 
of America’s most prominent molders. 


2 In ovr organization are nationally-known 
authorities on plastic molds and molding. 


3 Expanded facilities insure prompt delivery. 
Your inquiry will receive immediate attention. 

















For DRYING and'PREHEATING 
MOLDING COMPOUNDS 
and curing of molded pieces 


NALCO ‘ken’ LAMPS 


Drying tunnel 
with door drop- 
ped shows mold- 
ing compounds 
beingdehydreted 
and prehested— 
by passing unde: 
ine red lempe— 
eon conveyor 













P™ Clear Glass and 


belt. 
Self Reflector Types 











speedy, uniform . 
jent heating. A low cost 
highly efficient for the 
m molding 





Send for full details in the Bulletin “Drying Problems Made 
Easy.” Sent free. 


NORTH AMERICAN 


Electric Lamp Co. 
1012 Tyler St. St. Louis 6, Mo. 
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RUBBER & PLASTICS PROCESSING MACHINERY 





onio 
DUGAN & CAMPBELL 
907 Akron Sevings & Loon Bidg. 
AKRON, OHIO. 


EASTERN 


E. STONE SUPPLY CO. 


OAKLYN, WN. J. 
MIOWEST 


HERRON & MEYER OF CHICAGO 


38 Sovth Dearborn Street 
CHICAGO 3, iil. 


MILLS © PRESSES «© TUBERS 
EXTRUDERS «+ STRAINERS 
WASHERS * CRACKERS 


CALENDERS « REFINERS 





22" & 22x 60" Extra Heavy Duty 


Extra Heavy! Duty |Individual Motor Driven Mill. 
; with 18° diameter journals having 150 H.P. type 
° ““R.N." enclosed herringbone gear drive. Machine 
is equipped with solid bronze lined bearings having 
oll closure seals on side of the boxes facing the 
rolls to prevent oil contamination of the stock. 
Steel cut connecting gears and Johnson Rotary 
Joints. Manzel mechanical lubricator and new 
style guides bored to fit the rolls. This is just one 
of the many Thropp precision built mills for 


plastics. 





WM. R. THROPP & SONS CO. 
Trenton, New Jersey 





LABORATORY MILLS 





Three outstanding features are found 
in EEMCO Rubber and Plastics Processing 
Machinery. First, Correct Design; second, 
Sturdy Dependability; third, Built for 
Heavy Duty and Long Life with minimum 
repairs. Mills, Crackers, Refiners and 
Washers are furnished as single units, or 
for operation “‘in line’ of two or more. 


EEMCO Presses are made from 12” x12” 
for Laboratory use up to sizes to meet all 
requirements. The New EEMCO Labora- 
tory Mill (illustrated) is a fully enclosed, 
self-contained unit with variable speed 
drive. Streamlined, it is ideal for Labora- 
tory and Small Production. Bulletins sent on 
request. Write today for quotations & delivery. 








953 EAST 12th ST., ERIE, PENNA. 





















H. M. Royal Inc., West Coast Rep., Los Angeles 
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MODERN PLANT 
MODERN EQUIPMENT 
And better yt MODERN THINKING 














This has been our policy here 
at Kenilworth for the past 25 
years. 

It has given our customers the 
best possible service, the fin- 
est quality compression 
molded products at the lowest 
cost. 








KENILWORTH 


PLASTICS MOLDING COMPANY 
Division of Eureka Button Co. (Est. 1885) 


KENILWORTH, NEW JERSEY 








PLANNING 
for PLASTICS 


Planning before production is 
sound economy and good sense. 


















For nearly three decades we 
have helped representative 
manufacturers in varied indus- 
tries develop their products from 
an idea, sketch or drawing to 
the final product. 


Our mechanical facilities are 
complete. Our professional ex- 
perience is wide and varied. 


Consult us about your 
problem. Bulletin M2 
free on request, tells more 
about our services. 


Injection and 
Compression 
Molds. 


STAIGKER BRUVHEBER OO. 


W T 24¢ T NEW Y RK NN. TY 



















4213 Olive Street 
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use FLEXOD 
JOINTS 


A full flow of steam, with no condensate products, is assured 
at all times. 





For unconstricted flow of vapor, fluids or compressed air, Flexo 
swing joints give long, trouble-free service and assure greatest 


safety. 


The sturdy, simple 4-part construction of Flexo Joints makes them 
the dependable swing joints. No springs or loose parte—no 
ground surfaces to wear. 4 styles—in pipe sizes of 4” to 3”. 


Write for details on their use in your service 


FLEXO SUPPLY COMPANY, Inc. 


St. Louis (8), Mo. 
In Caneda 


Ss. A. ARMSTRONG, Ltd., 115 Dupont Street, Toronto 5, Ontaric 
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LIST PRICE 





Inconvenient—to say the least! 
Why should you have to figure 
out @ complicated string of dis- 
counts to arrive at your Net price 
for fasteners? 





QUOTES NET PRICES! 


You can tell at a glance exactly 
what you pay when you order 
STRONGHOLD Screw Prod- 
ucts. Send for copy of our 
“Net Price Catalog.” It is an 
up-to-date fastener encyclo- 
pedia, reference guide, speci- 
fication chart, and NET price 
list of precision-made 
STRONGHOLD products. 
Every purchasing agent and 
every engineer who specifies 
fasteners should have a copy 
MANUFACTURERS 
SCREW PRODUCTS 
255 W. Hubbard St 
Chicago 10, Ill. 
It’s Faster to Phone 
W Hitehall 4680 





How Would You Like it 


IF APPLES 
WERE PRICED 
LIKE SCREWS ? sTRONGHOND 


Paste This Coupon on Your Letterhead and Mail! 


MANUFACTURERS SCREW PRODUCTS 
255 W. Hubbard St., Chicago 10, Ill. 
Pleasesend mea copy of the new STRONGHOLD “Net Price Catalog.” 


CUTTY, BORER, STAT Be ccc ccccvcccccccccccccvcccscccevacccecveccs 
[ Check here if you would also like a free copy of our “Pocket 
Library of Engineering ta,” a handy, finger-tip reference to 
technical information every user of fastener products should have. 
Please send a few samples of your products. 
Please quote prices as per attached request. 


FEBRUARY + 1946 





Every dept. of 
your business 
within easy 
reach of your 











EXECUTONE Inter-Com gives y oMatic control of | 
your entire organization thro iAstgnt voice-to-voice | 


eliminates the end- 
ing back and forth from 


ongestion—keeps your phone lines 
2 for important outside calls. 


ECUTONE Inter-Com Systems 
t gare sales-engineered, installed, 
gvaranteed and serviced by fac- 
tory-trained specialists in principal 
‘ cities. It will pay you to get the 
whole story. Mail the coupon now! 


| Pheciome 


COMMUNICATION SYSTEMS | 
For full information, mail coupon today! | 

















EXECUTONE, INC. ) 
415 Lexington Ave., New York 17, N. Y. / 


Please send free booklet B-15 on solving inter-com problems. 
| 
} 
) 
' 





firm snietettiaitailis 


Address_ City —— 
BUY MORE WAR BONDS 
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VINYL ACETATE 








UNPOLYMERIZED 


(STABILIZED) 
CHs i” 
O 
sai 
CHs 


Boiling Range 71.8° to 73°C. 


Vinyl Acetate can be polymerized to 
form resins with exceptional bonding 
qualities for wood, glass, metal and fibre 


Containers:— 
410 Ib. drums; 62,500 Ib. tank cars 
For further information write to: 








Sales Offices 


924 Niagara Building + Niagara Falls, N. Y. 








NOW IS THE TIME... 


TO ORDER NEW BOILERS 


~ Today, when your boilers 
1 are still giving service, is the 
time to anticipate your fu- 
ture needs and send us an 
order for one or more new 


boilers. 


Don't wait until a boiler 
wears out before ordering a 
replacement, but to be sure 
of having a steady supply of 
steam, check up on your 
requirements in plenty of 
time, place your order, and 
arrange to have the new 
boiler on hand when you 


need it. We will help you determine your requirements if you will 
furnish us with a list of presses, the size and number of platens to be 
heated in each press, and the required molding temperature; also 
| state whether operation is heat and chill or straight heat. 


Don't delay, send us this information promptly. Be sure of having an 
ample steam supply when you want it. 


VLEABN FANE (Pett! 
































antee of quality. 


supply. 





CELLULOSE ACETATE 

CELLULOSE BUTYRATE 

STYRENE, VINYL AND 
ACRYLIC RESINS 


A COMPLETE CONVERTING SERVICE 


Capacity and supervision that is a guar- 
... A reputation for 
integrity in every phase of Thermoplastic 


aren ete ee es'n's's'a%a'at.*. #8 8 te ates n "att ttt 8 th ke state att Ot 8 88's 


INFRA-RED in the PLASTIC INDUSTRY 

















Branch of u 
[~~ ange Name of Appliance 
(Thermo- PELLET-VEYOR To preheat pellets and 
setting) (Variable heat) preforms at the press as 
Compres- needed 
sion = 
Molders VIBRA-VEYOR To preheat plastic pow- 
(Thermo- (Variable heat) der automatically. To 
plastic) dry plastic powderauto- 
Injection matically . 
Injection HOPPER-HEATER To warm up heavy 
(Variable heat) metal of hopper of 
molding machine 
Molders STRIP-HEATER To preheat strip rolls 
(Thermo- (Variable heat) of vinylite, etc., auto- 
plastic) matically as fed to 
Extrusion worm 
Material Special production Toprocessvarious kinds 


Manufac- equipment includ- 

turers ing vibrators, con- 
veyors, stainless 
steel belts and elec- 
tronic devices 


of plastic material in 
bulk 





Fabricators BENCH-KIT 
(Miscel- in various sizes 
laneous) (Variable heat) 


To soften sheets, rods, 
tubes and any shape 
for bending, forming, 
punching, etc. This in- 
cludes lulose, Ace- 
— Methy! Methacry- 
ate 





(The time on most of the operations mentioned 


above averages five minutes) 





THE MISKELLA /NFRA-RED COMPANY 


OESIGNERS — MANUFACTURERS OF 
INFRA-RED OVENS * APPLIANCES * SECTIONAL UNITS © MACHINES AND CONVEYORS 


Main Office and La 


boratory 
East 73n0 and Grand Ave. Cleveland 4, Ohio 
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FABRICATORS of MARBLETTE, 
BAKELITE, CATALIN, 
LUCITE, PLEXIGLAS 


We work to blueprint specifications 


MANUFACTURERS OF 
ALL TYPES OF PLASTICS 
GAMES FOR ADULTS 


Send us your inquiries. 














A«&L 


MANUFACTURING CO. 


9 FLORENCE ST. BROOKLYN, N. Y. 
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Ideal serep Grinder 
n 


CRUVER MANUFACTURING CO. PLANT 


The operator is feeding a quantity of Comegneie scrap into the 
Ball & riewell Ideal Standard scrap grinder. Note the paty con- 
struction of this space saving machine. Outboard SKF ball bear- 
ings sealed against dirt and dust. Motor attached to chasis with 
Texrope drive, thus cutting down floor area required. Special 
baffled hopper prevents accidents and waste. Removable bin 
allows easy material changeover. Simple construction, solid tool 
steel knives. 3 interchangeable screens for different granulations. 
Ball & Jewell scrap grinders are standard throughout the plastics 
industry for speed, efficiency, safety and economy. They actually 
pay for themselves in materials saved and reused. A size for every 
plant, from the smallest molder or extruder to the largest raw ma- 
terials manufecturer. 


Send for free catalog of all models. 


BALL and JEWELL 


20 Franklin Street, BROOKLYN, N. Y. 
hoon oe ape a of Patent Rotary Cutters 


O1T, J.C. Austerberry's Sons. LOS ANGELES: 
ery ye She FRANCISCO: Machinery Seles Co. NEW se . , 
Co., Leomin a ATLANTA 2 George L. Bony. This is #14 of a series of advertise- 
, eee S NRANSAS ye nEAS ONY, ANS. Fluid ae ments showing typical Ball & Jewell 
ALl ALAND. & , Ltd., : inder i ; i » ' 
Esmee Pe Yan SWEDEN: Ingenionfirman Teknove ma CANADAY Williams "i sorep grinder iastetations Sm the ples- 


Wilson, Ltd., Toronto & Montreal. tics industry. 
HAWAIIAN ISLANDS; Hewalien Seles Service, P. O. Box 3498, Honolulu, 11, T. H. 
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Produced Under Pieciéica ‘Denliels 
for Exacting Plastics Production... . 


Modified Styrene Resins in a wide 
range of molecular weights, melting 
points and solvencies. In combination 
with each other or with other plastic 
bodies make possible the creation of 


results hitherto unattainable 


Hydro-Carbon Terpene Resins chem- 
A complete tine of Precision plas- | OLYTE ically inert, acid and alkali resisting, 
ticizers to meet the requirements es compatible with all rubbers, coal tar 
of all types of plastics compounding residues, pitches, paraffins and waxes. 
Our laboratory will assist in Clear color permanence .. . 

determining the plasticizer best 

suited to your compounding prob- Para Coumarone Indene Resins. Offered 
lems. Write for complete data PICCOUMARON in light and dark color in a wide range 

of melting points .. 


General Offices AKRON 8, OHIO ’ 

















STANDA 
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PERFECT FINISHES 
and LONGER RUNS 


SAW TOOTH Crushers ®@ First you have the problem 


of getting the mold to take 

a mirror finish. And then 
it must hold the finish 
over a long run. 


PROCESSING EQUIPMENT 





















To be sure of getting the 
molding results you 
wanton each job, spec- 
ify Carpenter Mold 
Steels. They are 
clean and uniform 
... 100% Acid Disc 
Inspected. They pro- 
tect hours of labor 
that go into mold- 
making, offer a sure 
way to reduce the 
cost of mold-making. 





Improved Type! 


Rugged construction. Crushes material to finished size. Blades spaced 
to your specifications, Capacity from 3 to 15 tons. Roller bearing 
mounted shaft. Robinson Processing Equipment designed by engi 
whose reputation is founded upon doing things right. Literature evail- 
able. inquiries invited. 











ROBINSON MANUFACTURING co. 


Plant: Muncy, P 
SALES REPRESENTATIVE 


One of several molds used for 


MERCER-ROBINSON COMPANY, INC. orice Keres Fibre Com, 
30 CHURCH ST., NEW YORK 7, N.Y. pany’s Kys-ite Trays. Molds 


made by Atlas Tool Works, 
using Carpenter Samson 


Mold Steel. 

















SPECIALISTS 


INJECTION 
MOLDING 


If you would like useful in- 

formation on selecting the 

proper mold or hob steel for 

each job, ask for a copy of ‘‘Tool- 

ing Up for Plastics.’’ This 36-page 

book is used as a reference guide 

in hundreds of plants where long runs, 

perfect finishes — and lower costs — are 

important. For your copy, drop us a note 
on your company letterhead. 




















®@ And for personal help with your 
THE mold steel problems, get in touch 
with your nearby Carpenter rep- 


EF resentative. He knows mold steels 
GROTELITE C0. | from A to Z and can be of real 

) service to you. 
THE CARPENTER STEEL COMPANY 
GRANDVIEW & LAT AYETTE AVE | 112 West Bern Street, Reading, Pa. 


BELLEVUE, KENTUCKY 


“PIONEERS in PLASTICS” 









ELECTRIC 


KA\O ILD STEELS 
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Years ago DME conceived the idea of a 
standard mold base that would simplify mold- 
ing problems. Mold-makers quickly welcomed 
these engineered standard bases—built in 
popular working sizes for standard presses— 
delivered ready for immediate use, requiring 
only the inserting of cavities, cores and ejector 


pins. 


YOU TIME 


Today DME offers 176 combinations and sizes 
of standard mold bases to meet practically 
every molding requirement. DME Mold Bases 
are time-saving; eliminate days and days of 
valuable engineering time; enable you to start 
production faster. Economical — cost far less 
than custom-built bases and eliminate costly 
errors in individual mold designing. Parts are 
interchangeable and can be used on many 
subsequent setups. 


Learn today how you can greatly increase your 
molding production with DME Mold Bases—the 
mold bases that have all the preliminary 
designing and engineering done for you! 


DME News will be mailed you 





monthly on request — FREE! 
DETROIT 


(Dmie 


ENGINEERING COMPAN 


~ ] nal 





MOLD 








¥ 

















Vital NEW information, much of it developed 
during the war, awaits you at the 20th Exposi- 
tion of Chemical Industries at Grand Central 
Palace, New York, from February 25 to March 2 


—practical information ...and more of it than 


has ever been marshalled together anywhere. 


Visitors will find concentrated at the Exposition 
a review of chemistry’s important recent ad- 
vances ... factual data on new equipment, new 
processes, new materials, much of which can be 


revealed only now. 


You'll find technical representatives of the com- 
panies that have wrought the war-time miracles 
of chemistry. They will be here with displays 
and exhibits, and prepared to discuss with you, 
personally, the ways you may adapt the newest 
techniques, equipment and materials to your 
own peacetime plant. 


To chemists, engineers and plant executives 
seeking to apply to their own problems the 
benefits of chemistry’s latest 
attendance at the 20th Exposition of Chemical 


advancements, 


Industries may pay dividends for months to 
come. 

The Exposition is not open to the general public. 
Admission is by invitation and registration. 
Come and bring your associates. 





Management of 'International ‘Exposition Co. 


@® 524 

















DECORATORS 
ON GLASS 
AND PLASTIC 
CONTAINERS 
SINCE 1936 


* 
4 COLORS 
IN 1 OPERATION 






OLD STAMPING | 
MACHINE CO 


















ELECTRICAL 
HEATING 
DATA 
CATALOG 


7 WATLOW 


ELECTRIC MANUFACTURING COMPANY 
1328 N. 23d St. St. Louis 6, Mo. 













FOR REINFORCING 


TT lan els POWDERS | 






Phenopreg Grade No. 111, a 
phenolic resin treated cotton 
duck, can be employed to in- 
crease the impact value of regular 
phenolic molding powders by mold- 
ing layers of the Phenopreg No. |!! 
in the cavity charge 

















A series of tests to determine the in- 

crease in impact value of a wood flour 
filled phenolic powder when one, two, and 
three layers of the No. 111 were molded {| 
into the center of the impact bar show the 

following impact values 








Bar broken with load applied to 
a. Face of bar b. Side of bar 


: as molded as molded 
Wood flour filled powder with 
1. No reinforcement 177 163 
2. One layer No. 111 240 183 
3. Twa layers No. 111 231 220 
4. Three layers No. 11! 633 238 


(Values given are foot-pounds energy to break by Izod test 


We furnish Phenopreg No. 1]! in rolls, sheets, or die cut patterns for rein 
forcing molding powders. When No. 111 die cuts are employed, half the 
powder charge is loaded into the mold cavity, the die cut segments 
placed on top of the powder, the balance of the powder loaded into 
the mold, andthe material molded in the usual manner and reg- 
ular cycle. The resulting molding does not differ in appear- 

; ance from regular moldings but has a much higher im- 
pact value that will stand up under service in the 
: field with a decrease in customer complaints 


FABRICON 


PRODUCTS, INC. 
PLASTICS DIVISION 


Vinewood | -8200 
1721 PLEASANT AVEN 
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Ps MOLDED ™ LARGE LS 


at DICKTEN & MASCH 


In our new modern plant, one of the most up-to-date in the 
midwest, your requirements are given special attention by 
experts trained to exactness in the most difficult molding. 


WE DESIGN AND FABRICATE YOUR MOLDS 


Your product is engineered from start to finish by an 
able, experienced organization. Skilled men de- 
sign and completely fabricate your molds. 


For plastic molding in all compression 
and transfer molding materials, write. 
wire, or call us — today! © 


AT YOUR SERVICE 


4 
—, Jf 4, A/a ‘ q 
el AGALK ‘ Wi hling. 


VIENNA AVE MILWAUKEE wiS.. EDoewoon 4298 





fm PROVEN PERFORMANCE «« 
MOLDED LAMINATES aad 


Mad MOLDING 


Unusual mold making and molding skill are necessary to 

produce these highly complex shapes and large sizes. 

Radio, Refrigerator, Furniture, etc. are fields in which he: 

contour laminates possessing strength, beauty and complex 

shapes are vastly superior. #1 — is a gunner’s floor in a B-24. #2 and #3 are compressor ducts 
used in a B-29. #4 illustrates an electrical assembly compression molded of phenolic com- 
pounds. Our experience in machining and hand finishing difficult molds and our knowledge 
of molding techniques make us uniquely able to serve 

you. We are prepared to take orders for new business now. 


Thos. J. WHITE ‘/ PLASTICS Company 


SAINT MISSOURI 


- 











OPEN CAPACITY now available 


EXTRUDING AND MOLDING THERMO-PLASTICS 
EXTRUDING CAPACITY UP TO 214” 
INJECTION MOLDING 1 OZ. UP TO 24 OZ. 





We Design and Manufacture Our 
Own Dies and Molds 


Manufacturers Sheet, Rod, Tubing and 
Special Shapes 


We Can Mark Any Items in Gold or 
Colors, Names or Trade Marks. 











We solicit your inquiries 


HUNTINGTON STAMPING & PLASTIC CO., INC. 
P. 0. Box 1778 


sone. : Bs trsttetessre srt tec et: 
Sbteesesees + peeSssseeaseaseneaee 


sessesesss 




















NOW IS THE TIME 


{ to start post war planning and working on plastic molded parts 

Our engineers will be glad to call and discuss any problem having 
to do with compression or transfer molded parts. 
RADIO CAFINETS ail sizes and other large housings are our specialty 
All our molds are made by men with more than thirty years expe- 
rience. Our engineers offer a similar background of experience. Com- 
bined, they guarantee production of highest quality, good looking 
moldings on the highest possible production basis. 


CONSULTATION with our engineers 
Is yours for the asking. 


MORYARL) Pale 
ATTLEBORO, MASS 





















our feet 
are on the ground 


| ae wants plastics 
, e | ¢ : 


cpc 
CONTINENTAL 


PLASTICS CORPORATION 


ae A: 
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fo im our shop, or under your supervision in | 








»»- at a saving 


| @ Metasap Stearates help meet the demand for better lubrica- 
| tron needed by today’s plastics industry with its intricate mold 
to push your LAGGING development and | design and greater precision in the manufacture of molded 
engineering program through—today ... articles Metasap products permit operations at lower pressures 
spare you lost production PROFITS tardy — —they penetrate to the surface of the compound to give a clean- 
engineering costs you. 

Pg ore ingasantopegy Zones | buffing operations. Result—improved internal lubrication and a 


clearer molding job at worth-while savings. For complete in- 
formation write, 





| cut finish—they eliminate the need of after-treatments involving 


“your own drafting rooms—for a week, or 


month or longer until you get caught up. METASAP CHEMICAL COMPANY, HARRISON, N. J. 
Right now more than 30 B & R crews, num- | CHICAGO * BOSTON * RICHMOND, CALIF * CEDARTOWN, GA 
beri 1 to 33 men, are helping anxious A Division of National Oil Products Company 


manufacturers get into production FASTER. ' 


LY wh ctelaeh iets 


of Aluminum - Calcium - Lead - Zine 








Iu The Nude. 


r or manufac- 
in substance: 
in the nude. 


Frequently molde 

turer says to us, 

"Here is our produc ' 

Dress it uP for us. an 

* your idea : 

bg # is subjected to o ia 
0" tical attention befor 


finished product. 


ress, | a 
five merchandise, is a welcom 
know well. 
gy re ys to improve your 


product. You'll be the winner. 


a & * . 
plete finishing 
silk screen 





We offera com 


see: Fabricating, S° ‘ 
ee om spraying, drilling, —_ 
Cee arin ni buffing, @55¢ * 


ping, trimming, 


fe) 
cr) 


NGINEERS 


eat iste <5 ages 
NDUSTHIA DES tL: 2 t 





STREET 
ELAW A 


2 i ane * 5 
Sf, YS Wt Finishing 


CO RWP@BPRA TI OA 


53 W.ARMITAGE+CHICAGO 41, ILL. 

















FOR THE PLASTICS INDUSTRY | 





| 

i 

| 

} 

| 
HINGED TYPE BAND UNITS (illustrated) for | 
all injection moulding machines; Size and Wattage | 
to your specifications. Also space, strip, cartridge 
and immersion heaters—for the industry. We | 
manufacture hot plates and ovens as well. Send | 
us your heating problems. | 
i 


GLENN ELECTRIC HEATER Co. 


239-241 Canal Street New York 13, N. Y. 

















by Me) : a 
* = sy 4 * 


EXTRUSION MOLDING 


eS 


INJECTION MOLDING 


WW alte 
FABRICATING 
DIE CUTTING 
SEL: 
Pi Te) We 

THE HOPP PRESS 


INCORPORATED 
460 W. 34th ST. NEW YORK 1, N.Y 


ESTABLISHED 1893 








ELECTRIC HEATING EQUIPMENT | [T 





THE CARVER LABORATORY PRESS 








Known thruout the Plastics Industry 
by its Characteristic Design 


FRED S. CARVER 


HYDRAULIC EQUIPMENT 
343 HUDSON ST. NEW YORK 14 
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BiG JOB 


This is a large molding no matter how you look at it. 
The outside circumference is nearly 36”. It contains 
13 inserts and it is molded complete with 23 holes of 
varying diameters. It is the back board for an auto- 
matic alarm and is an excellent example of the large 
sized jobs in Insulation-molded plastics. 


Insulation is the acknowledged master of electrical- 
resistant plastic materials. We mold them in every 
conceivable size and shape for all industries, espe- 
cially Telegraph and Telephone Companies and 
Radio stations. 


We do our work on a custom basis, fulfill the most 
rigid specifications. We also offer a wide range of 
stock molded items such as Safety Strain insulators, 
terminal blocks and X-ray tube shields. 


INSULATION MANUFACTURING CO. 


Custom Molders of Plastics for industry 


11 NEW YORK AVENUE BROOKLYN, N. Y. 












































colors. 





When off soft 


centers and warped 









pieces come out of the 
molds, it’s a pretty sure 
sign that molding tem- 
peratures are off . 


ATLAS Type “E” | 


You will find that it is now being somebody has guessed 
plastics plants. Why is it so popular? and spoil good powder? 
Because, without the slightest shock, 

: curately, 
it reduces pressures as high as 6,000 You can accurately 
Ib. per sq. in.—oil, water, or air. 


Is it Different? 


Yes, all regulating valves by ATLAS are dif- 
ferent in that they are belier, Type “E” for in- 
stanoe, is superior in every detail: The body is of 
forged steel. Internal metal parts are entirely of 
stainless steel. A formed packing of special ma- 
terial superior to leather is used which is immune to 
all Quids commonly used in hydraulic machinery. 
The prewure on the seat is balanced by a piston 
with the result that variations in high initial pres- 
sure have little effect on the reduced pressure. 


quickly and _ conveniently 
check the surface tempera- 
ture of every mold cavity 
with the Cambridge Mold 
Pyrometer. Write for descrip- 
tive bulletin. 


Cambridge Instrument Co., Inc. 
3711 Grand Central Terminal, New York 17, N.Y. 


For other ATLAS plastics plant products see the partial list in 
our ad in the Fanuary 1046 issue of MODERN PLASTICS Meld * Surfece * Needle 


ATLAS VALVE COMPANY’ || 9 2-== PYROMETERS 
' Bulletin 194-S gives details of these instruments. 


277 South Street, Newark 5, N. “4 
Representatives in principal Cities 


Ask for complete information. 








They help save money and make better plastics. 
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INCLUDE 


CANADA 


IN YOUR PLANS 


To American business men this 
Bank will gladly forward infor- 
mation regarding locations for 
plants, branch offices or agen- 
cies throughout Canada. Our 
thorough knowledge of taxes, 
duties and procedures peculiar 
to Canada is at your disposal. 


Address enquiries to: 


™ BANKTORONTO 


Incorporated 1855 
Head Office — Toronto, Canada 


Pearl Essence 


Special types have been developed for use 
with 


Cellulose Esters (Acetate, Butyrate) 
Cellulose Ethers (Ethyl Cellulose) 
Vinylites (All types) 
Acrylates (Lucite, Plexigles) 
Polystyrenes 


CORPORATION 
163 Waverly Piace New York, N.Y. 














neon +> 





FOR YOUR PRODUCTS 


Which is the best plastics compound for your prod- 

uct? Must it resist heat... cold... moisture... 
| friction . . . weather? Must it be strong? Is its use 
electrical? 

Which is the best molding method? Compression? 
Transfer? Injection? 

Church offers you the right answers. The right 
compound, plastic or rubber . . . the right molding 
method . . . the right mold- and product-design . 
the finished product that is RIGHT for YOU. 

Church offers you this complete service — backed 
by years of experience . . . top-flight technical ability 
. . « facilities to produce . . . full financial respon- 
sibility 

Write for “Plastics by Church,” a 24-page bro- 
chure illustrated in full color. 


THE CHURCH 
MOLD MARK 
OF QUALITY 


Cc. F. CHURCH 
MANUFACTURING COMPANY 
HOLYOKE MASSACHUSETTS 


Division of Amemicay Rapiaros & Standard Saritary conroasron 
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o 
Tack this memo to your 
» 4 . 
engineer's planning board 
“PYAYCOLITE” macerated resin-impreg- 
nated fabric is a phenolic molding com- 
pound of great possibilities for economy. Its 
application is limited to certain types of items, 


but where it is applicable the savings are ex- 
tremely important. 















Ample Working Sample Furnished 


RAYCO COTTON FILLERS 
FILFLOC 


FABRIFIL 
CORDFIL 


Pure cotton fiock of sur- 
passing cleanliness an 
uniformity. 


Macerated cotton fabric 
for extra strength. 


Evenly cut lengths of tire 
or plastics of ut- 
most strength. 








60 Tremont Street, Central Falls, Rhode Island 
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ORGANIC 
PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS + BLEACHING AGENTS 


LUCIDOL 
(BENZOYL PEROXIDE) 


LUPERCO 
(PEROXIDE COMPOUNDS) 


ALPEROX C 
(TECHNICAL LAUROYL PEROXIDE) 


LUPEROX 
(PEROXIDE PASTES) 
















Special Organic Peroxides 






* REGISTERED 









PLASTIC 
MOLDS 


25 years experience in design- 
ing and building molds for 
leading molders. 








Our plant is modern in equip- 
ment for producing the best 
in molds. Compression, In- 
jection, Transfer. 


FORTNEY MFG. CO. 
247 N.J. R.R. Ave. 
NEWARE 5, N. J. 


























DIEMOLDING CORPORATION 





DIEMOLDING CORPORATION 


PREFORM WBATING 


WITH BLODGETT OVENS 


The No. 158 Blodgett Gas-Fired Oven shown 
at left is an ideal preform heater for small 
plastic parts. Use of this equipment in each 
forming department saves time, plant travel 
and operating cost. 


BLODGETT FEATURES 
Thermostatic Control to hold low tempera- 
tures*e Fiberglas Insulation « Four Compart- 
ments, each 42 x 32 x 614 e Removable Doors 
and Shelves e Low Investment and Operating 
Cost e For Manufactured, Natural, Mixed or 
LP-Gas e Also available for oil, coal or wood 
fuel. 


= - sf ™ 
One of four No. 158 Blodgett Gas-Fired Ovens used by E. L W: ite for Blodgett Ovens 
Cournand and Co., 3835 9th Ave., New York, Manufacturers of 


Methyl Methacrylate products. for Plastics Products!” 


The qs. %. BLODGETT. Ine. 


50 Lakeside Ave., Burlington, 


Canastota, N. Y. 





A complete 


vo Mintel ihly equipped | 

moiaing pliant wit! in eny eli-m a J | 
Teac ADJUSTABLE FLY CUTTER 
of 1 ete lele rel dete tia ian ela. | Two models cut quick, clean, accurate holes within a 

244” to 10” range, up to 1” thick. Cross-section of cut 

has appearance of letter “W” with each blade taking 
) out its own side. Unique angles at which blades are 
| held and new grinding technique on high-speed steel 
cutting blades assures smooth clean cuts. Shank is 


heat-treated. Removable pilot, hardened and ground, 
| permits use of lead drills. 


ser 


For complete information, call your Clark Cutter Jobber 
today or write for catalog MP-2 


Jwenty—sic Years in Plastics 
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Are You In a Snarl About PLASTICS ») 
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yy 
Wuyi AC L 
CAN HELP YOU 


If you are confused and in doubtasto constant contact with the develop- 

the right material to use or the right ment of plastics since the beginning | 
method of molding to follow, why not of the industry. No matter what your 
take it up with Martindell? Hereisan problem may be, we can give you | 










pl a CF 
-, ps 
2 . Ni os 
“ , 

—~ 


» 
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organization whose head has beenin sound adviceand practical assistance. 


TU RTAWDELL moddinc company 


North Olden at Sixth Uy o Weak 
TRENTON 2, NEW JERSEY a CAMECS PHENOLIC « UREA © CELLULOSE ACETATE MATERIALS 


NEW YORK OFFICE—1182 Broadway 


SYREX 
PLASTICS 


PHENOLIC RESINS 
| CAST RESINS 
INDUSTRIAL RESINS 
| 

| 

















WITH POWERFUL 
PRESSES THAT 


NEED NO POWER OIL SOLUBLE RESINS 


MODEL W MODEL 6c ADHESIVES and CEMENTS 
@ It’s easy to use FAMCO Arbor Presses—yet no power is re- RESINS for LAMINATIONS 
quired. An arm can deliver up to 15 Tons pressure. Famco | | 
“Cost-Cutting” Machines are easy to install and are space | | 
savers. They’re portable—no power outlets needed—and are | | oo — 
just the thing for doing thousands cf assembly and dismantling | 
jobs. Two of the 32 ru ly constructed bench and floor type 
‘sat Rca rg = ores > above. These he in ae CELLULOSE ACETATE 
lever, e@ rate mbination compou imple 
paidinis taeen. See sions dealer a ls today for seolibe \ ry) "Eads Giesracer 


Famco Foot Presses for light forming 
and stamping ore available in 10 models 
(for bench or floor mounting). Low in cost; 
low upkeep. 

Famco Foot Powered Squaring Sheors 
will cut up te 18 gouge mild steel with 
@ose, accuracy ond speed. Ruggedly con- 
structed ond available in five sizes. 


FAMCO MACHINE CO., © 1305 18th St. © RACINE, WIS. By 


SYNTHETIC RESINS LIMITED 
GALT, ONT., CANADA 


hy ote MOLDING POWDERS 
Canadian Manufactured Products 






























SQUARING SHEARS © ARBOR PRESSES @ FOOT PRESSES 
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INJECTION 


Submit your problems to our 
experienced engineering - staff, 
equipped to handle your most 
intricate mold problems. 


We design and build automatic 
molds for many leading molders. 0 Uj T FR 0 \ T 
Why not let us solve your problems? 
Our molds are tested before 
shipping, on our new 16 oz. 
Lester injection molding ma- \ Pp R 0 D U C T 
chine.. 1911 «¢ 1945 


STANDARD TOOL CO. DEVELOPMENT 
LEOMINSTER, MASS. 


N. E. Sales representatives for— 
Lester Injection Molding Machines 
Ball & Jewell Grinders 





SE feels you may find the 


answer to the question of costs and the saving 
of production and assembly hours in your 
business with molded plastic parts. Such parts 
are away “out front” in production develop- 
ment today, and if you are a user of them, 
it will pay you to get in touch with Franklin. 
Its large and ultra modern plant is exper- 
ienced in and equipped to mold every type 
of thermoplastic material. Feel free to send 


inquiries at any time. 


able Punch and Die lowers costs 
in the metal working and plas- 
tic industries, Standard punches 
and dies carried in stock. Spe- 
cial shapes and sizes in any ma- 
terial made to your specifica- 
tions with prompt deliveries. | 
Send for large illustrated R-B 
catalog, now. 





FRANKLIN PLASTICS DIVISION 


ALLIED PRODUCTS CORPORATION | robinsen industries, inc. - - FRANKLIN, PA. 


Department 296 « 4622 Lewton Ave. «+ Detroit 8, Michigan 
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DRAWN SHELLS 
eapacities up to 
20” depth. All 
metals. 


PLASTIC injec- 
tion molded. As- 
sembly — plastic, 
glass. metal. 


PLASTIC MOLDING 
METAL STAMPING 
PLASTIC .AMETAL 


America’s largest Industries are bene- 
fiting by our experience in both Plastic 
Molding and Metal Stamping. The METAL 
SPECIALTY CO. offers you this unique 
service combination. Our alert, experienced 
Engineering and Designing staff keeps 
abreast of the rapid changes in material and 
production methods, for both Metal Fabricat- 
ing and Plastic Molding. 


Our PLASTIC DIVISION furnishes 
custom molding in all thermo-plastics from 
a fraction of an ounce up to 18 oz. per shot. 
Our METAL DIVISION fabricates in all heavy 
and new light metals. Drawing. Coining. 
Stamping. Welding. Rolling. and Forming. 


PLASTIC MOLDING 
METAL STAMPING 


GRACE PLANT —SOCTe & ST. RICHMORD, Ine 
SALES GFFICE—W. GRAD BLES., SETROIT. Bice 
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MODERN FRENCH OIL 


Presses for Molding 
Modern Plastics 


@ For accuracy, speed and economical 
operation that brings increased profits turn 
to French Oil Hydraulic Presses, the choice 
of leading plastic molders. Complete self- 
contained presses with automatic time 
control that is instantly adjustable. De- 
pendable, modern French Oil presses in 
sizes up to 1500 tons are the choice of lead- 
ing plastic molders. Consult French Oil 
engineers or write for catalog. 


[HE FRENCH OIL MILL MACHINERY C0. 


iat 














TAL SPECIALTY CO 








READY FOR NEW 
TEXTILE APPLICATIONS 


This tough filament is bringing new beauty, 
new durability, to a variety of textile appli- 
cations. Fabrics woven of SARAN BY 
NATIONAL resist wear—defy dirt—stay clean 
and fresh always. Whatever your product, 
you'll do well to investigate SARAN now. 


SARAN BY NATIONAL is extruded 
and spooled in the size and color 


required for every purpose and sup- 
plied to mills, braiders and other fab- om 


ricators. We do no fabricating. 


The 
NATIONAL punsrit/PKoDUCTS Y. 


DENTON, MARYLAND 





















































SELL US YOUR THERMOPLASTIC WASTE. Sell us re- 
jected molded pieces or obsolete molding powders— 
cellulose acetate, cellulose aceto-butyrate, polystyrene, 
methyl! methacrylate, or polyvinyl! resin. 


A. BAMBERGER 


WE SEPARATE ALL CONTAMINATIONS, removing stee/l 
or other mixtures—metal or anything else—and rework pl astic 
and plasticize the material into first class, ready-to-use 
reprocessed molding powder. materials 


BUY FROM US when reconditioned molding powder is 
needed for your process. You'll find our product a trust- 
worthy ond reliable element. Contact us at our modern . 
plant. Inquiries will receive prompt attention. Call or Write 
Department ™. 
44 Hewes St., Brooklyn 11, N. Y. 


Evergreen 7-3887 
Cable: Chemprod 














A new firm 
with 
Old fashioned 
principles 





COLTON PREFORMER 


THE new improved 5% Tablet machine is the finest 


the market has to offer, solid steel frame, improved | Putnam T ool Ke Die 


die fasteners and cam construction, vanadium steel 
plungers, etc. Write for catalogue. | 





COMPANY INCORPORATED 
CAMBRIDGE, OHIO 


ARTHUR COLTON CO. PLASTIC MOLDS, JIGS & FIXTURES 


2604 E. JEFFERSON AVE. * DETROIT 7, MICHIGAN | 
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@ ACRYLICS @ CELLULOSE ACETATE © POLYSTYRENE © ETHYL CELLULOSE 


Dealers 
in 


PLASTICS 
SCRAP 





SINCE 1918 


Designers and builders of all 
types of PLASTIC MOLDS. 
Serving most of the leading 
molders of the country! 


Our1500-tonhydraulic Hob- 
bing Press adds many ad- 
vantages in obtaining lower 
mold costs. 


Estimates on request. 


MEYER: BROWN 
CORP. 


347 Madison Ave., New York 17, N. Y. 


TOOL & MACHINE CO. 


37-39 Freeman St. Newark, N. J. 


Phone: MARKET 3-1572 
-1573 
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ETHYL CELLULOSE © CELLULOSE ACETATE © BUTYRATE © POLYSTYRENE @ ETHYL CELLULOSE © VINYL RESINS 


@ ACRYLICS © CELLULOSE ACETATE © POLYSTYRENE @ ETHYL CELLULOSE 
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VALITE No. 8123 thermosetting resin 
varnish is now offered for use with paper 
and cotton or glass fabrics. 


This alcohol soluble resin provides sub- 
at economical costs. 


Production facilities now enable us to 
produce VALITE No. 8123 varnish in 
moderate volume. Correspondence is 
invited from firms interested in adapting 


this resin to their products. 





VALITE DIVISION 
Valentine Sugars 


New Orleans, Louisiana 











In these days especially, lobor- 
saving is of extreme importance 
in plastics molding. That's why 

more and more manufacturers are investigating the proved labor- 

saving possibilities of Hobbed Cavities. For further information, 
please write for our brochure, “The Procedure of Die Hobbing.” 











NEWARK DIE COMPANY 


NEWARK 


Inc 


20-24 SCOTT ST 
SP etenil 
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stantial physical properties in laminates | 
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FASTENING 
OPERATIONS 



































Semi-tubular 


RIVETS 


Rivet-setting 


MACHINES 


Beside the Double 
Spindle machine illus- 
trated, there are other 
models, single spindle 
machines—all of which 
may be RENTED for 


seasonal or limited use. 





Time checks on products as diverse as wrist watches and 
automobiles have repeatedly proved that Milford equipment 
spurs fastening operations. Flattens costs to a shadow of what 
they were. 

Should Milford semi-tubular rivets not seem practical on a 
particular assembly, Milford engineers can often suggest an in- 
expensive change that assures the savings from rivet-fastened 
assemblies. 

Moreover, Milford also designs and manufactures special small 
metal fasteners in endless variety to meet every fastening need 
and — because of Milford’s specialized experience and equipment 
— usually at most attractive savings. For quotations, send sample 
or blueprint. 

But first, see if Milford semi-tubular rivets (which show even 
greater savings) won't speed your fastening operations. Send 
your product for study and suggestions by Milford engineers. 


MILFORD RIVET & MACHINE CO. 
OHIO 


ifal- 


MILFORD ELYRIA 


CONN 





Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA, PENNA. 


Designers and Manufacturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 
SEM!-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES, 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 
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Custom \NJECTION 


MOLDED PLASTICS.. 


A complete service in the development of your 













plastic parts or finished products .. . from 
designing and engineering to high speed pro- 
duction on the latest injection molding machines 
.. and remember, also, that in our new plant 


we do all finishing and assembly operations. 


Representatives in 


DETROIT e@ PITTSBURGH 








Chief Engineer Elno H. Trump 


PLASTIC ENGINEERING, INC. 


8506 LAKE AVENUE ° CLEVELAND = 2 + OHIO 





yp Hall Mog 















ON 


PACIFIC 
COAST 


Remler has been serving the 


COTTON DUCKS 
FOR 


LAMINATED PLASTICS 


West for more than a quarter of 





a century. Complete facilities for 
design, engineering, mold making, 
compression and injection molding. 
Particular attention to difficult problems 
including plastics with metal inserts 
and other work requiring precision. 





Inquiries invited from the West. Write 


Remler Company Ltd. + 2101 Bryant St., San Francisco 10, Calif. 


Gurran & barry REMLER since isis 


; Electronics + Plastics * Screw Machine Products 
BROADWA NEW YORK 7, N. Y 


































PRECISION 


Union have manufactured complete mechanically 
engraved precision dials of Plexiglas, steel aluminum 
and brass, luminous or fluorescent treated. 


Their 15 years of manufacturing experience is your 
guide to unfailing accuracy. 


Discuss your dial problem with Union — address 
Union Tool, 191-A Pine Street, Providence, R. |. 


























Complete Line of 


Machinery for Celluloid 
and Plastics Mfrs. 


JOHN J. CAVAGNARO 


HARRISON “eect SED vest” NEW JERSEY 





Presses or 
Dehydrating 
Filtering, Cak- 















ing,Polishing, 
Stuffing, etc. 





Mixers: Plain or Stainless 
Preliminary or Vacuum 
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EXTRA VALUE.... 


When you specify Northern for your custom 
molder, you get the advantage of more than 
38 years of engineering experience in solving 
all types of plastic problems efficiently and 
economically. Expert craftsmen and the most 
modern facilities are employed for designing 
the molds, producing the parts, and making 
the assemblies when the plastic parts in- 
volved are a major factor. Not only that, you 
are assured of production in quantity and de- 
livery on time to meet your own production 
schedule demands. 


When your plan includes plastics, give your 
product the extra-value of Northern’s com- 
plete service. Our engineers will be glad to 
work with you on any molded plastic ap- 
plication. 


INDUSTRIAL CHEMICAL CO. 


MOLDERS OF PLASTICS 
11 ELKINS ST., SOUTH BOSTON 27, MASS 
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CONTRACT 





VERSATILITY 
in PLASTICS 






INJECTION ano COMPRESSION motoine IN att 
THERMOPLASTIC ano THERMOSETTING mareriats 








EXAMPLE OF 
WIDE SIZE 
RANGE 





We have the set-up 
and experience to 
give you the best in 
plastics molding of 
small and large 
ports, in small or 
large quantities, at 
reasonable prices. 


QUOTATIONS [iy 


on specific ; 
requirements 4 
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URW YORK 16. 6. ¥en 
aie APT ACCESSORIES * 


ast : 
HUEXIBEE SHAFT TOOLS | 


Familiar uses of plastics are being served again. Most BIG SAVINGS in shaping 


significant, in suggesting the larger potential usefulness 
l small plastic pieces 


of molded plastics, will be their successful utilization in | 

applications where other materials have been used by | 

custom or tradition. ' 
| The tilting feature enables 
this Stanley-Carter Table 
Shaper to make heavy cuts 










== 





thru superior performance. Experience and techniques 
developed and improved during that period are now 
available to you. ( 

If you seek product betterment, why not let us help 
you explore the possibilities in plastics. We have the 
most improved equipment for injection, transfer and 
compression molding. Our experience and complete 
facilities—from design to assembly—may 
benefit you. Get in touch with us. For in- 
formation on our services, ask for Folder 
File MP 2. 


During the war years, plastics had to justify selection 
which ordinarily require costly 


equipment. A 142” cutter tilted 
at 45° will remove the same 
amount of plastic as a 3” cutter 
on a vertical shaft shaper. A 
small investment in just three 
or four cutters will produce a 
hundred or more moulding 
cuts ... used singly or in vari 
ous combinations of two or 
three tilted at various angles 

Tilting range: from 45 
backward to 25 forward 
Depth of cut is adjusted quick- 
ly and easily by turning 
threaded ring on motor casing 

Universal type motor is full 
horsepower, delivers 18,000 
r.p.m., operates from lighting 
circuit, D.C. or A.C., 25 to 60 
cycles. 

Write for complete informa- 
tion. Stanley Electric Tools, 
Stanley-Carter Sales Dept., 





REG. U.S.PAT. OFF 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
MOLD MAKING «+ INJECTION & TRANSFER MOLDING + COMPLETE ASSEMBLY 

























REPRESENTATIVES New Britain, Connecticut. 
DETROIT 2 LOS ANGELES 35 
805 New Center Bldg. 1440 So. Robertson Bivd. A R c 
CANADA—A, & M. ACCESSORIES LTD. C T id 









19 Melinde Street, Toronto 1405 Bishop Street, Montreal 
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~ FINISH wwese sunves a 


BETTER/ FASTER/ 
with a SCHAUER ‘cuucx SPEED LATHE 


De-burr, polish, finish plastic and metal parts this speedy way. 
Rotate the part, instead of bringing it against a revolving abrasive 
or polishing wheel. Insure accuracy, evenness of finish, uniformity 
of polish, speedier production! 


Write for Speed Lathe Catalog 440, showing and describing a 
complete line of heavy and light-duty polishing, de-burring and 
finishing lathes. What is your finishing problem? 





SCHAUER MACHINE od oF 


; l , D- ORIGINATORS OF TODAY'S 
i 


we SPEED LATHES 


CINCINNATI 2, OHIO 

















2065 READING RD. 





| in all commercial plastics 





' eee l§ 


, There’s no application too imagina- 
: tive, no technical problem too tough Pp [ yay S T j C S 
for our molding service to handle— 
and come up with successful mold- 
ings. We work in thermoplastics, 
thermosetting plastics and _ cold- 
molded materials, by injection, trans- 
fer & compression methods. We 
advise you from more than two 
| decades of successful experience in 
: design and production. 


J. H. LANE « CO., Inc. 


PLASTIC MOLDING 
CORPORATION 
SANDY HOOK, CONN. 
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Cumberland Plastica Granulating Wachines 








Plastics granulating machines 
for every capacity requirement 


Four Cumberland machines, built specifically for plastics, give a 
wide range of capacities. The #0 model is frequently used one 
per injection ee machine, so that the molding operator 
disposes of the sprues and runners as made. The #'/2 machine, 
illustrated here, has capacity for granulating the scrap from two 
or three molding machines. Larger sizes are the #1'/s and the 18”, 
which afford more capacity and grind material of large cross 
section. 


Cumberland machines have the 
following features: SEND <IMG ayy 
Ruggedness of construction for full “1. ; 
Compact, efficient cutting miariead 
chamber ~— ~ 
Ease of dismantling and clean- Boy 
ing 2 
CUMBERLAND ENGINEERING CO. yf 


Dept. A—Box 216, Providence, R. I. 
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16s just the features you would DEMAND te ou 
had them “built-to-order”! 


Left—W-T 15” Drill ie ee prices kept low 
Press, Bench Model, 


spindle speed 600 to by large volume production. 
5000 R.P.M. with 


me pice Chech! WALKER-TURNER DRILL PRESSES for plastics, ply- 
out motor and belt woods and other laminated materials. Spindle assembly 
i atnadiitamateal aligned in four ball bearings, with pulleys straddle 

° mounted between bearings to eliminate whip. Wide 
oc el wil speed ranges permit selection of correct spindle speed 
base and motor)— for each material. Hand or power feed, 15” and 20” 


$159.50° ES 3 6 $64.8" « 

* Slightly higher west 

of Rockies and in / WALKER- TURNER BAND SAW for fast, smooth cuttings 
. Check! ° 


This one machine provides speeds from 61 to 5300 s.f.m. 
—to cut any material at its most efficient rate. Ball 
bearing, rubber-rimmed wheels. Perfectly balanced. 
Easy operation. 


WALKER-TURNER COMPANY, Inc. 


PLAINFIELD NEW JERSEY 


MACHINE TOOLS 















ESSE HAWN AN * RADIAL DRILLS 
TTIN BAND SAWS © PX . LEXIBLE SHAFT MACHINES 
? FF MACHINES FOR MET A * MOTOR * BELT & DISC SURFACERS 














Plastics Raw Material 
“On the Hoof’ 





One large Pensacola industry produces over 80 different mate- 
rials from pine stumps—some suitable for plastics manuiacture. 


If you're looking for a location where 
cellulose acetate, cellulose nitrate, lignin 
and casein plastics, viscose process rayon 
and other plastics products can be pro- 
duced and marketed efficiently, Pensacola 
is your spot. 


Here a gentle year-round climate per- 
mits low-cost plant construction and main- 
tenance. Raw materials are abundant 
and the soft water supply is 99.98% pure. 
Labor is cooperative. Taxes are low. 





Pensacola, served by two railroads, air, 
ocean and barge transportation, is less 
than 600 miles from the U. S. Center of 
population, close to Central and South 
American and Cuban markets. 


Write today telling us your require- 
ments. 





PINGALIIN rch 
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Photograph 
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NOTICE 






jA PERMANENT SURFACE 
DECORATING PROCESS 


















We hold exclusive rights in 
Patents Re 22,358 and No. 
2,335,294, which cover the 
manufacture of spherical 
beads by molding a chain of 
aligned, connected beads and 
then grinding the chain to re- 
move the connections be- 
tween the beads to obtain a 
perfectly round unblemished 
bead. 





CME NS aa 25] Ne STE = 












Beads made by this process 
are used in various gem colors 


2 it. 4 ee hy, 
, ea ips. 
ee Pott’ 
ac ae i ; 
mags Pep 


. y . ay rity 
Pe Maree as a eRe 










for jewelry ornamentation or 





as cores for the manufacture 


Decoration to Every Type of Plastics Mold- 
of imitation pearls. 


ing. Widely used on containers and closures, — | 
perfect for novelties, jewelry, identification, | 
| 


Applies Your Name, Your Trade Mark, Your | 
| 
| 





























We will jointly prosecute any 


tags, dials, name plates, etc. This process 
infringement of our rights in 


applies all colors integrally to all plastics. 
Special formulations for thermoplastic mate- 
rials make it impossible to rub, wash or 


these patents. It is the pur- 
pose of this notice to prevent 
the unknowing infringement 


scratch off our imprinting. of these patents. 





Write or call for samples, prices, information. | 





ELLIOT, GREENE & CO. 


15 W. 37th St., New York 


JOS. Tl. MEYER BROS. 


220—25th St., Brooklyn, N. Y. 






























PRESSES for 
COMPRESSION MOLDING 


Williams-White Presses are made in a range of sizes from 100 
to 2000 tons. 


The use of an individual pumping unit permits close control 















of the cycle: hand operation or fully automatic, with 


provision for breathing or gassing. 


Illustrated: The 300 ton press with a platen area 36” x 24", 
daylight opening 30” to 47”, stripping capacity 40 tons, 
closing speed 65” per minute, full pressure travel 5” per | 


minute with the 744 HP motor drive. Top and bottom 





knockouts. 


WILLIAMS, WHITE & CO. 


MOLINE, ILLINOIS | 
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MANUFACTURERS 
WANTED 


PLASTIC AND METAL 


We are prepared to place firm orders for the 
following new items on which we have complete 
patented designs: 


























fel o pahvrt ethos terete @ | « carl? 
ai bene pele oimle ew) ry 





(1) Assembly involving large plastic 
housing in which standard electrical 
and mechanical components are in- 
stalled. toward production of peace time products. 


7 losis. Sicns of the times . . . 


now indicate a mad dash 


(2) Assembly involving pee en Where the use of Plastics is considered in 


chined metal parts assembled with 
standard bearings and springs. 


your program, you will want to be sure it 
fits and has sales appeal . . . what's more 
important that it will work. 


We prefer to buy as completed assemblies, but For Planned Plastics make a note now... 
will consider subcontracting parts. to KNOW NOSCO. 








Write, wire or phone This Modern Plont built by ond 
devoted te Quality moiding of 


H. & A. SELMER, INC. ||. Sw-"" 
ELKHART, INDIANA | 


Attention Jack Feddersen 
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rate, 


WANTED: THERMOPLASTIC SCRAP or re- 


Acetate, Buty- 
<n ny! Resin mate- 
Submit comepeee and of quanti- 


jects in any form, includ 
, Acrylic 
and color for our quotations. 
Reply "Hos 5 508, Modern Plastics. 





WANTED: 


melding nr with 3 

twit t extrus 

or inject t with or wae tool 
Advise fi details. Reply Box 788, 





downward movi 
512, Modern Plastics. 


1—500 tom Hydraulic Press with 
ram and pushbacks. Box 








SPENCE-RIGOLO 
PRODUCT DESIGN & STYLING 
677 Fifth Ave., New York 22, N. Y. 








Sal-Prees 
Brooklyn, N. Y. Specializing in rebuilding 
of new, and used hydraulic equipment. 


DO YOU NEED a Hydraulic Press for Com- 


pression Mold 
nating, 


ing, Transfer Molding, Lami- 
Forming, ing and obbing? 
Whatever it may be, if it is hydraulic, see 
Company, 388 Warren Street, 





WANTED: 
im any form. 
Polystyrene, pesapte, Vinyl Resin, ete. 
wanted surplus 


PLASTIC SCRAP OR REJECTS 
Cellulose Acetate, Butyrate, 
Also 
lote of phenolic and urea 

materials. Custom grinding and 
ning. Reply Box 318, Modern Plastics. 


een 





12 x 14"; Allen 6" Tu 
Ag * sae Grinders, etc. 
t 


IN| THE ‘MARKE T FOR: 
Nickel Kettles, Vacuum Pan, 
chine and Mixer, Hydraulic Presses. Reply 
Rox 825, Modern Plastics. 


FOR SALE—l—French Oi Hydropneumatic 
Accumulator; 
1 x 6, 5 GPM 6000 pressure Dp. 
Press, 9 ram; 4—24" x 55” steel cord Heating 
Platens; 4—-W. & 
24” Rubber Mill, 1—8 x 13” Rubber M 


1 Worthi Hyd. mp 
1—14" x 24” 


P. Mixers; hn, + 10 x 


set of 18 x 50° Compoundin rolls, oa 

= - and motor; 1—Stokes ‘hocery 32 punch 

form Press; 6~—Hydraulic Presses, 20 x 20”, 

ove Dry Powder Mixers; 

Send for complete 
Reply Box 1310, Modern Plastics. 

Stainless “Steel. or 

Preform Ma- 





PLASTIC CONSULTANT 

Earlier Director of Research with the 
E. I. du Pont Co., at Arlington, N. J., 
later Director of Research with the 
Piberloid Co. (Monsanto Chemical Co.) 


at ———. Mass. Recently with 
a tics Branch of the War Produc- 
t Me, 


| services are now available as a con- 
sultant in plastics and color 
ELBERT A. WILSON, iaesrelibe. 
R.F.D. #1, Pennsylvania 











ATTENTION INJECTION MOULDER 
Capable Sales Organization with 22 
years successful merchand 


peviegee will discuss 
istribution with MOU LDER HAVING 
amg fe for large volume uc- 


of various items. We chain, 

t, variety stores, 
also industrials cones, Se coast. Will 
or 


a ex- 
uction and 














ANTED: plastic moulder to 
charge of plastic t and 
it. Good opportunity! Reply Box 
14a, 
CHICAGO REPRESENTA 
distributor de- 
sires several exclusive estab- 
liehed lines for Chicago terri " 
commission or resale; or special 








He 





Lejse. t 
Vv 


Lid Ueitt LementA 












For further informati ddrew Clossified 
Advertising Dept. MODERN PLASTICS 
122 East 42nd St.. New York 17, N. Y. 








WANTED 
NEW CHEMICAL PRODUCTS 


Intermediates or compounds selling to 
industrial and commercial markets. 
Our client established 30 years, manu- 
factures to standards of highest quality . 
Please write. C ications con- 
fidential. We are fully compensated 
by our client. 





CHARLES H. WELLING & CO., INC. 
52 Vanderbilt Avenue 
New York 17, N. Y. 


New Producte—New Processes 











Extruder or fabricator to assist in 
establishing a t. Applicant must have 
and experience in one of 


t h know 
these tekds Attractive —— for right 
e 


a. Write details ply Box 1445, 
odern Plastics. 





EXPORT AGENT 

Very q—y-~ showroom Fifth 
Avenue, large following of N. Y. export 
accounts; interested in representa- 
tion of manufacturers in various 
plastic items; commission basis. All 

yments made in U. 5S. currency in 
ey: Reply Box 1446, Modern Plastics. 








FACTORY PRODUCTION MANAGER 
WANTED 


Must have thorough experience, pref- 
erably handling varied types of pro- 
duction. Age 35 to 45. Good per- 
sonality, diplomatic but with plenty 
of push. Plant located in emall town 
near good central Ohio city. Company 
makes a number of well-known con- 
sumer and commercial »roducts. 
Rated AAA-1l. Good salary. Excellent 
future. Write giving complete experi- 
ence and education. Reply Box 1447, 
Modern Plastics. 











FOR SALE—2 sets bakelite molds, 80 cavities 
each, 27 millimeters, 4 steam plates 2 ft. «q., 
2 air drills, 1 Studebaker Hydraulic Press with 
20 Tom gauge. Approximately 3,000,000 pulp 
wood and empervite linners, size 1.031" diam- 
eter, .050" thick. SUN KRAFT, Inc., 215-17 
W. Superior St., Chicago 10, Ll. 


SALES ENGINEER WANTED—Prefer 
young man with thorough knowledge 
of mold-making and mold design. 
Excellent opportunity with progressive 
company in plastics industry. Reply 
Box 1450 M. Plastics. 











WANTED FOR ARGENTINA AND URUGUAY 
—Manager of Dionisi and Co. in Buenos 
Aires now in N. Y. wishes to represent manu- 
facturers of cellulose acetate, urea, poly- 
styrene, methacrylate, vinyls, and other 
plastics materials. Also interested in molded 
products, —t, plastic — frames 








and ppliances, and 
other plastic pre ucts with anol sales possi- 
bilities. a mes for plastics industry re- 
ee Weiss, 203 West Slet Street, 
FOR SALE. One three-year old 15 kw RCA 


high fi dielectric heater complete. 
Very Pave pon my Has never been used to 
more than one-third of its capacity. Reply 
Box 1451, Modern Plastics. 





WE HAVE AN OPENING in our or- 
ganization for a man thoroughly ex- 
perienced in Processing for Thermo- 
lastic materials preferably one who 
hes had experience in actual produc- 
tion in extrusion and injection mould- 
ing. Should also have some know!- 
edge of compounding. Wonderful 
opportunity, excellent working condi- 
tions for right party. Give complete 
details in first letter. All replies con- 
fidential. Reply Box 1452, Modern 
Plastics. 











PLASTICS ENGINEER, 32, B.S. Chemistry. 

5 years diversified experience in all phases of 
plastics industry. Specialized in design, test- 
ing fabrication of low pressure laminated 
parts. Desires responsible position with pro- 
gressive company. Will locate anywhere in 
U.S. or South America. Presently employed 

Reply Box 1453, Modern Plastics. 


PLASTICS MOLD DESIGNERS and other 
plastics specialists wanted to assume high- 
salaried key instruction positions. Send pic- 
ture and qualifications to Plastics Tech 
5200 Euclid Avenue, Cleveland 3, Ohio. 


Used machinery and equipment 


WANTED: 
for compression, injection and extrusion 
molding. Or small plant ready for operation. 


Description and prices to Box 1454, Modern 


Plastics. 








INJECTION MOLDING 
Chicago Molder will have open time 
on 8&9 ounce machines beginning 
March 1946. Prefer jobs already tooled 
but can start tooling on new jobs im- 
mediately. Here's your chance to get 
quick deliveries now and also on future 
orders. Reply Box 1448, Modern 
Plastics. 











FOR SALE: Colton /2 and Stokes “B”’ Rotary 


Tablet Machines; ae Duty Single Punch 
Press for preforms such as handled on a 
Stokes R or Colton £54 Tablet Machine; 
B & B 200 Ton Hydraulic 13” Ram with 


Hydraulic a4 Ball & Jewell #2 Rotary 
Cutter. MACHINERY & EQUIPMENT COR- 
PORATION - + i 533 West Broadway, 
New York 12, N y 5-6680. 


EXCELLENT OPPORTUNITY for experi- 
enced 


extruder in high-finish vinyls and 
oe 5 — ive company. Now in 


me quesiguenes and extend- 
— onerating bere 





Some tool room i- 
but not essential. Loainten 





New York City. Our employees advised of 

this advertisement. Reply Box 1449, Modern 

Plastics. 

WANTED—Manufacturers, apna — 

for i molded plastics and large fi ibe 
~~ for distribution ay a ay ~~ 

States. Snag 4 njection mold 
ing now available. Il finance molds of 


~~ > ecumepamee Waite Bee a3 Barber- 





WANTED 

INDUSTRIAL DESIGNER 
By large New York firm. Wide experi- 
ence, top ability, mature, capable of 
handling impertant contracts and 
clients. Salary high. Opportunity 
ga Reply ox 1455, Modern 
*lastics. 











FAST GROWING West Coast selling organi- 
zation with crew of over 100 go-getters calling 
on homes desires to add fast selling plastic 
items of merit. Will finance. Reply Box 
1456, Modern Plastics. 


WANTED: One 22 x 22) x 60" rubber mill with 
drive, motor and controls for 60 cycle 3 phase 
440 v. current. Apron belt attachment also 
desirable. Please state price, location and 
complete description. Reply Box 1457, 
Modern Plastics. 


PLASTIC ENGINEER WANTED—We have 


coating machines want someone who is 


familiar — astic coatin rations on 
fo t Paper Products Corp., 
>) Seen. Brooklyn 2, N. 


WANTED: PROBLEMS. Relating to use of 
mew materials; better design for lower cost; 
improvement of equipment and methods; 
laminations, extr . die y. Mar- 
-- Ly policy. Interesting worth while 

only. Years of manufacturing 
apastemes along these lines. Reply Box 1458, 
Modern Plastics. 
























Let This Leading Distributor Sell Your Products 


Through Music Stores —Coast-to-Coast 


Deo you ever step to think about what's 
ing to happen to your sales when the 
oe rush is over? 

Almost any product will sell today. And 
almost any kind of distribution method will 
sell in today’s frenzied buying rush. 

But someday, mister, you and deal. 
ers or distributors are going to have to go 
back to selling instead of merely — 
A little serious thinking about your sales 
setup now will save you a lot of dollars then. 


A Plan That Bears Investigation 


Whether you have already distributed 
successfully in the music field or not, our 
organization and our method of opera- 
tion will be worth investigating. 

We are a nation-wide musical mer- 
chandise distributor. Our service to the 
music stores of this country dates back 
before the last war. We've been all 
through this “post-war” selling experi- 
ence before. 

We do business with most of the lead- 
ing music stores of this country. They 
have confidence in us. 

Our policies are respected throughout 
the edt cong Our promotion methods 
have been frequently called outstanding 
in this field. We operate on a one-price 
policy and we sell only throogh retailers. 


Furthermore, our selling method 
and organization are unique. And, 
we are probably the only distributor 
of musical merchandise whose name is 
known generally to musicians, because 
of many years’ advertising in profes- 
sional journals. 


What We Could Do For Your Product 


Let’s assume that your product is one 
that can be sold through music stores 

-that it has merit—and that it is priced 
in accordance with its quality. Whether 
or not you are now selling in the music 
field makes no difference. 


Here’s what we can do for your 
product: 


—within five days after receiving de- 
livery promises and your approval, we 
can present your product to virtually 
every music store in the United States. 


—we can assure you of continuous 
product promotion to dealers pro- 
motion of a calibre that will sell long 
after the buyers’ rush is over—promo- 
tion that was proved in the acid test 
of the depression and in the prewar 
days of real competition. 
—providing you deliver to us, dealers’ 
orders for your product will be shipped 
within 24 hours after receipt. 
—dealers will know in advance that 
if for any reason they are dissatisfied 





with product, their right to re- 
turn it to us will not be questioned; 
that adjustments of all kinds such as 
usually arise in commercial relation- 
ships will be made promptly and 
courteously. 

—you can sell to us in quantity—get 
your cash immediately if desired—get 
firm commitments in advance and 
serve one large account instead of 
many small ones. 

—you can profit from the good will 
of our name, which may be better 
known in the music field than yours: 
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| Some of the Lines 
| We’re Interested In | 
| 


Plastic Specialties 

Band Instruments 

String Instruments 

Electronic Instruments 

Musical Supplies 

Instrument Accessories 

Phonographs and Accessories 

Radios 

Amplifiers 

Music Boxes 

Instrument Cases 

Piano Accessories 

Musical Novelties 
—anything that can be sold 
through music stores except 
publications. 

NOTE: 

We have several completely designed prod- 


ucts for which we are seeking manufac 
turers (metal and plastic). 











If You Are Now Selling Direct 
to Dealers 


Maybe you sold through distributors be- 
fore the war and became dissatisfied. 
Maybe you've just started to sell in the 
music field. At any rate, you may have 
decided that you'll sell direct to dealers 
and “take the extra profit.” 

We believe that we can prove to you, 
in a half an hour, that it will pay both 
you and the retailer to have your dis- 
tribution handled by us because: 

—your product will be “exposed”’ to 

more dealers by our organization than 

by yours; 

—your credit problems are eliminated 

(we already know the credit standing 

of virtually every retailer in the field); 

—handling in your plant is simpli- 

fied—correspondence is reduced—you 

can concentrate on manufacturing; 


—another phase of our unique plan 
advertises your product to consumers 
and supplements your own advertis- 
ing program; 

—you can feel free to call on us for 
assistance in product design, packag- 
ing, and advertising—or, if you like, 
we can handle this for you entirely 
and relieve you of all selling details. 


—selling costs are high today, but be- 
cause of our volume we believe you 
can distribute less expensively through 
us than you can direct. 


This is not an embryonic idea. It is a 
living, working plan. We can give you 
dollars and cents stories of products 
that we have ‘“‘put over’’ for other 
manufacturers. 


Why Do We Want Lines? 


We already have some. of the top lines 
in the industry. Some of our lines have 
been with us for years. Most of these 
suppliers are doing a swell job for us. 
Why do we want more lines? 

Because we are preparing for the great- 
est sales program in our history. 

During the war we did a whale 
of a job—expanded our manufactur- 
ing facilities—built up our personnel 
increased sales. 

Now we want to hold as much of that 
volume as possible. So we are getting 
under way on a long-range selling-ad- 
vertising-promotion plan that will not 
only maintain our position among the 
leaders of the industry but will actually 
expand that position. 


Do This Today! 


Drop a line to us at the address below. 
We'll do the rest. We'll place a respon- 
sible executive of our firm in touch with 
you to discuss the matter—lay our cards 
on the table—and let you decide the ad- 
vantages of doing business through us. 

If you already have some distributors, 
don’t let this stop you—probably a plan 
can be worked out that will not interfere 
with your present commitments. 

Negotiations will be on a confidential 
basis if you say so. We'll supply first class 
credit references. 

Furthermore, if you do not care to 
open up correspondence with a “blind’”’ 
address, just get in touch with the editor 
of this magazine, tell him you are inter- 
ested in selling us, and he will tell you 
who we are. 

Fair enough? Let us hear from you. 


“DISTRIBUTOR”’ 


BOX OA1466 
MODERN PLASTICS 





(Originals In Our Files) 


(Washington dealer) 





which imbued 


Sra 





“I think you people have the finest method of doing business that I bave 
so far come in contact with."’ (New York dealer) 


“We do appreciate the excellent service you have personally given us.” 


“Of course, most of the credit must go to your wide awake organizath 
us with the necessary pep to go out and ‘mow ‘em down.’” 


Actual Statements From Music Dealers About Our Organization 


“By the way, speaking of service, you have the best.”” (Kentucky dealer) 





“It is indeed a pleasure to find at least one firm that is really trying to give 
the legitimate dealer a break.” (Connecticut dealer) 


"| think your service is the best in the country and also the most courteous 
and ‘cleverest.’"’ (Minnesota dealer) 


"It is a pleasure to do business with a house that thinks up all the things 
you do to help the dealer.” (Iilinois dealer) 


“We bave never seen anyone nicer to do business with.” (Texas dealer) 
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PAPER TRANSPARENTI or 


tenes hey pega Ability ® 
with " ro | 


assist in the — of oon —— yo 
more im a bn com- 
plete important o + besees, ten- 
eluding ealary requirements. 7 a 


anewers held confidential. Reply Box 
1400, Modern Plastics. 
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WANTED: One flying shear with or without 

electric motor, motor controls and drive and 

we or without conveyor belt. Please state 

gc » leeation and complete description. 
eply Box 1459, Modern Plastics. 


FOR SALE: Plexiglas scra pieges | in various 
sizes. 2 thousand rnomne A No shi ent 
under 100 Ibe. Reply Box 1460, 
Plastics. 





Modern 


WANTED: MOLDING DEPARTMENT FORE- 
MAN, must have =e 


molding techn and equipmen 

visory Me bilit . t Her ab © 

future. y giving details as to hackground 

el meg experience. Reply Box 1464, Modern 
t e 


FOR SALE: HPM 600 Ton Mold. Presses 
42° x 48"; D & B 500 Ton 42” x 48"; D & B 250 
Tom 42° x 42"; Farrel Birm 150 Ton; also 20 
te 250 Tons from 36” x 36” to 12” x 12"; 40 Ton 
Broaching Press; 400 Ton Extrus. Pr.; W. 5. 
=, 6 re) Bay) bb eg Ay 
x 12” hor te 30 GPM. 3500 Ibs..: 
MPM. is’ s 6 Vert. riplex, 10 GPM, 2700 
ibe.; 2—Oilgear Pu i GPM 1250 Ibe.; 
Wat.-Farrel 14%" x rt triplex, 6 GPM 
3000 Ibe.; Elmnes 1” x 4" & 114 x 4” hor. 4 pler.. 
5 to 8 GPM, 4500 Ibs. & 5500 Ibe. Rumeey 444" x 





8” vert. triplex, 65 GPM, 900 Ibs.; Elmes 259” x 

4” hor. 2 ., 17 GPM, 850 ney 10 HP horiz. 
14° x 4" triplex 6 GPM, 3000 Ibs.; New Vickers 
14° Oil Relief Valves; New Vickers %{" Flow 


Control Valves; 2 Adamson 6” extruders; Hyd. 
St Pumps; Hand Pumps; Low Pressure 





WANTED—FOREMAN OF 
EXTRUSION DEPARTMENT 
Complete knowledge of extrusion 
methods and die design for rigid and 

materials. Location New 
York City. Excellent opportunity for 
right man. Write fully giving experi- 
ence, age and Sepested, Box 
244, Suite 617, 1457 Broadway, N. Y. C. 








WANTED—A PRODUCT 
OR A BUSINESS 


A leading precision tool facturer 
wants to acquire manufacturing and 
selling rights for ons or more indus- 
trial or ds product 

having catiale hase unit sales. 
Product should be rapidly perishable, 
or it may be durable although requir- 
ing a replaceable perishable accessory. 
Consideration will be given to purchase 
of business and factory if necessary. 
Reply Box 1461, Modern Plastics. 

















WANTED: 24” x 60” two roll mill. Ratio 
pst. Also 6” x 12” laboratory mill. Reply 
1462, Modern Plastics. 





Hydraulic Presses: 600 ton 


FOR SALE: 
Watson Stillman double ac downward 
ram, platen 24° x 246"; -container, 


ee automatic 5 toms capacit 3 
20° x 20° 10” rams, 78 tons; 1-24" Pero Gg 
ee “=x 24" 10° ram, 2—24” 2 24° 16° 


tons; i—s0" = 30° 16° rem. 5 250 

tonsa; 1-20" x 20° 13” ram, 150 tons; 1—26” 

x 52” 14” ram, 400 1—20" x 40” 2—8" dia. 
tons 





YOUR USED ay nm 
Street. New York City 13. ~ 





so mein oe We have open time 








Pumps 150 to 600 Ibs.; Hydr. Accum., Heavy 

Duty ae Roller Conveyor, Grinders, Pul- 

verizers, G. Fo ete. PARTIAL LIST- 

ING. WE ‘BU Y YOUR USED MACHINERY. 

ore EQUIPMENT CO. 426 BROOME ST., 
NEW YO 13, N. Y¥. CANAL 6-8147. 


WANTED—EXTRUDED PLASTICS SUPER- 
VISOR. Graduate Mechanical or Chemical 
Engineer Femnitier with all Thermoplastics. 
To A lete Supervision of Present 
Extrusion Maldive Plant in in Chie Prac- 
tical Experience in the Technique of Extruded 
Plastics Preferred. Excellent Future Assured 
a Applicant. Replies Kept in Strictest 
anfidence. Salary Open. Reply Box 1465, 
Modern Plastics. 


FOR SALE: Three used hydraulic oil presses, 
200 ton capacity, 36" x 36", 12” ram, 36” stroke, 
49” daylight. Price $1250. Eight mew hy- 
— — type pumps, 5 gallons per min., 
20007 P. S.1. Sal- vee Company, 388 War- 
ren Street, Brooklyn, N ie Be 





AVAILABLE: Plastics man, 13 years in the 
business, 10 years molding foreman, 2 years 
general foreman of production, | year mold- 
ing plant superintendent. Would like to 
contact company starting their own plastic 
department. References furnished. Prefer 
Midwest. Reply Box 1468, Modern Plastics. 


WANTED: Molding room foreman—Experi- 
ence in multicavity compression = speri 
setup mol ire—molding ccnaiens- 
polishing. Midwest location. Excellent op- 
portunity right man. Write stating age, ex- 
pestense and salary expected. Reply Box 
352, Modern Plastics. 





ASK YOURSELF FRANKLY 
“WILL IT PAY TO SELL 
MY BUSINESS?” 


TODAY’S unusual industrial condi- 
tions may well justify you in turning 
your business—-FOR CASH—to new 
management. As a reputable oper- 
ating organization of long experience, 
with substantial capital, we can bring 
opportunity for increased company 
expansion and greater profit . . . while 
you are relieved of heavy expense and 
worry. Personne! held intact when- 
ever possible. All discussions and 
negotiations strictly confidential. 

Box 1230, 1474 B’way, N. Y. 











SALES ENGINEER with decorative and in- 
dustrial laminated experience and 
veneering experience desires position in N. Y. 
Ret. a with N. Y. area contacts. Reply 
Box 1470, Modern Plastics. 
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SALE 

ry ere 
Pum 
Horizontal 4 
——- PM 30004; 1—Rumeecy 

ical Tri 300 cubic inches 3000/; 

ee orthi _—— Pumps 
400 cubic inches 
tical Triplex 24 GPM Loess, 1—Robert- 


1 Rodgers 2 planers 


500 to hd Metalwood 


son Vertical Triplex Pump 7 GPM 
5000/; 1—Robertson Vertical Triplex 
Pump 4 = -_ 2—Could Vertical 
Triplex 5004; —Elmes 
Horizontal 4 4 iol 4s allons 5000 ; 
2—Calland enning orizontal 4 
plunger Pumps 50 Salt 20004; 2— 
42 x 42" 14" ram 30 ton Watson 
Stillman 12 x Y habeomtens Presses; 
Hele Shaw variable pressure 33 GPM 
2500/; Racine Pumps 30 GPM 1000;; 
Racine Boosters 3 to 1 ratio; W. 5S. 
Vertical 2 pl. 176 cubic in. 6000/. 
Reply Box 1225, Modern Plastics. 








MASTER MECHANIC WANTED 
Plastics and Rubber molding concern— 
vicinity Trenton, N. J.—established 
50 years, has opening for master 
mechanic with experience in rubber 
and/or plastics. In charge of force 
of 4 to 50 men in various service 
departments; machine shop, elec- 
trical, boiler plant, ete. And respon- 
sible for maintenance of plant and 
equipment. Expanding business offers 
excellent future. Write fully, giving 
age, experience and salary expected. 
REPLY Box 1469, Modern Plastics. 











PLASTICS ENGINEER AVAILABLE. B.S. 
degree. Training chemistry, engincering, 
math, drafting, business management. Ten 
years experience in supervision, a ag 
development, testing, design. ide back- 
ground in molding, laminating, casting, post- 
forming, low pressure, thermoplastic form- 
ing for electrical, mechanical and decorative 
use including aircraft and automobile parts. 
Knowledge entire plastics field. Consider 
responsible offers production, development, 
consulting, etc. Reply Box 1472, Modern 
Plastics. 





PRODUCTION ~- aad ELOPMENT 
Al 


to take charge of a department of our 
plant; must be thoroughly experi- 
enced and capable of designing dies, 
jigs and mandrels for low pressure 
moulding of curved plywood, Co-ro- 
lite fabric and per, with Hydraulic 
ress and Autoclave equipment. Must 
nave the know-how of development 
and production. This is a nice job for 
a man who can fill it. Department 
now doing about $40,000 rf month. 
We want to double it. rite fully 
about ourself. Reply Box 1473, 
Modern Plastics. 








SPLENDID OPPORTUNITY 
RESEARCH CHEMIST for process 
development work in field of synthetic 
resins and laminates. A splendid 
opportunity for ch mg a 
good knowledge of eel meg Com- 

my substantial and progressive. 
Surroundings congenial. In writing 
give education, experience, a and 
salary ex ted. Location jestern 
New Y . Correspondence confi- 
Reply Box 1474, Modern 





dential. 
Plastics. 





POSITION WANTED: — ie 
duction Engineer, Chemica 
Engineering omy es years prac- 
tical experience and training in tool 
room procedure, and uct 
design, operation of injection and 
ae, es and 
procedure, estimating, and 

plant management. Capable of es- 


and maintaining ial 
rela with customers. eply 
Box 1471, Plastics. 














P. STEVENS BLANK 
Industrial Designer 
Specializing in Furniture and 
Decorative Articles 
Mailing Address: 312 N. Spaulding 

Ave., Los Angeles 36, Cal. 



























Because of what happened in laboratories 
during the war —our own laboratories and 
those of our suppliers —Formica is adapt- 
ed to more uses now than ever before in 
its history. And it serves many of the old 
time uses much better and more efficiently 
than it has before. 


New materials and new methods have im- 
proved the material as a high frequency 
insulator; its stability of dimensions and 


electrical characteristics under extremes 





sf 


J 


4 


of humidity have been stepped up; it can 
now be made immensely stronger and 
more resistant to mechanical strains than 
ever before; its resistance to both alkalies 
and acids has been improved for chem- 


ical uses. 


Therefore, it follows that the material can 
now be used for many purposes for which 


it was not previously considered. 


Engineering data on these new qualities 
and capabilities is available in the ‘‘For- 


mica Data Book". Ask for it. 


THE FORMICA INSULATION COMPANY 
4673 Spring Grove Ave., Cincinnati 32, Ohio 
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Uta trteha-m becker Rotary Head Milling 
WET thw ticreased our die production 
at least 75 percent” 






The operation below was performed on a Kearney 
& Trecker Rotary Head Milling Machine at the 
McGill Mfg. Co., Valparaiso, Indiana, It shows 
the machining of a die. Both die halves were 
properly aligned on the machine table to permit 
finishing the four cavities complete in one setting. 
It is typical of the precise work done at this plant. 
K. S. Laughery, Superintendent says: “Our Kearney 
& Trecker Rotary Head Milling Machine has in- 
creased our die production at least 75 percent. It 
has enabled us to produce better finishes and a 
superior quality of work. We could not afford 
to be without this machine.” 
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Drawing shows the 
details of one-half of 
the four cavity die casting die. By the 
rotary head method only one cavity 
was laid out and then each operation 
was repeated by “multiple origination.” 


DIRECT — ACCURATE — FAST — are the three factors that 
make the Kearney & Trecker Rotary Head Milling Machine so 
outstanding for toolroom, experimental, and manufacturing work. 
DIRECT — because it mills intricate shapes in a single setup, 
transmitting blueprint dimensions direct to the workpiece without 
the aid of models or templets. ACCURATE — because there is 
exact control of all mechanical movements. FAST — because 
initial preparation and multiple setups are eliminated, reducing 
non-productive time. The accurate performance of the machine 
also saves operating time. 
Write for further detailed information and Bulletin No. 1002C. 


Kearney &Trecker 
BUILDERS OF MILWAUKEE ROTARY HEAD MILLING GP, 
MACHINE * MIDGETMILL * SPEEDMILL * FACE MILL toduedls 
GRINDER * AUTOMETRIC BORING MACHINES CORPORATION 
MILWAUKEE 14, WISCONSIN 


Subsidiary of Kearney & Trecker Corporation 





Up-See-Daisy Seat, courtesy Kiddie Seat 


Parents and offspring! 
Corp., New York 51, N. Y. 


Welcome Up-See-Daisy— 


neat as wax, light as a sume one pound of plastics material in a single 


teeter, and “cute”—the mould, which measures 20 inches overall. 


most serviceable baby’s We feel that Up-See-Daisy illustrates once 


toilet seat ever presented, more the advantages to be gained by bring- 


and injection moulded in plastics too. ing your problems in plastics to us at their 
Up-See-Dolay’s instantaneous success stems earliest stage, and the outstanding results 
from a happy combination of die ‘design, you can expect when plastics skill, experience 
engineering technique, and moulding per- and ‘teciiles opercte eG tern. 





formance applied to volume production at a 


low cost. Both arms, the back and seat con- 


Pee eae ee Custom SInyeotion Mouldeng 
WORCESTER MOULDED PLASTICS CO. 


14 HYGEIA STREET, WORCESTER 8, MASS. 


17 East 42nd St., New York 17, N. Y. 
Export Office: 90 Broad St., New York 4, N. Y. 
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